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Construction Report on
US-1 NB and SB,
LTPP SPS-9A Project 370900
Sanford, North Carolina
1997/1998

I. Introduction

This report describes the construction of the SPS-9A Project, Superpave™ (SUperior
PERforming asphalt PAVEments) asphalt binder study, at Sanford NC Superpave™ s a
mix design system which incorporates previous experience (Level 1) and through use of
material test results of both binders and mixes enables the designer to predict the performance
of the pavement in terms of occurrence of rutting, fatigue cracking, and low temperature
transverse cracking (Levels Il and III) Superpave™ was developed by the Strategic
Highway Research Program (SHRP) The SPS-9A experiment was developed by the Federal
Highway Administration (FHWA) Long Term Pavement Performance (LTPP) Division 1n
cooperation with federal, state, and provincial highway personnel The experiment design
requires a minimum of 3 test sections to be constructed at each location of 32 projects in the
experiment, as indicated by the unshaded cells 1n Table 1, representing specific combinations
of average temperatures, temperature extremes, and moisture conditions Construction can
include new construction, reconstruction or overlay The mimimum three test sections should
consist of section 01, agency's standard mix, section 02, Superpave™ design mix, and section
03, Superpave™ design mix with alternative binder with a grade either higher or lower than
the required Superpave™ binder such that the performance characteristic of interest relative
to the climate and pavement structure (either fatigue, low temperature or permanent
deformation) may be expected to exhibit deterioration earlier in the service hife of the
pavement Since this 1s a matenial comparison study, the pavement structure and thickness
should be the same for all the test sections  Supplemental sections could be added to
investigate additional experimental factors of specific agency interest

The objectives of the SPS-9A experiment are to observe the performance of Superpave™
mixes as well as comparable agency mixes, and to verfy the asphalt binder selection
procedure in SHRPBIND, which 1s a process for determining the environment (high and low
temperatures) in which the pavement 1s constructed and will function Table 2A hists the
projects at five locations in the LTPP North Atlantic (NA) region where the SPS-9A
experiment 1s being implemented, and where the SHRPBIND was used to display the PG
asphalt grades from a particular weather station location showing the 50% and 98% reliability
based on the temperature records at each site Table 2B 1s another listing of these NA
projects and the binder selection method used The agencies' participation in this experiment
depends on the availability of equipment to fulfill the performance and volumetric testing
requirements as summarized in Table 3

The North Carolina Project 370900 1s located on UST. near Sanford (Figure 1). from North of US 15-
501 1n Lee County to North of SR 1012 1in Chatham County. a distance of 13 3 kms  The grading,.
dramage and paving consisted of the new construction of the northbound lane and the rehabilitation of
the southbound lanc which was being used as a two-lane road carnving tratfic 1n both dircctions and

1



which was constructed in 1975 The property had been acquired for the northbound lane and some
earth material had been placed during 1975

The FHWA-LTPP SPS-9A Project is located at the sound end of the NC DOT Contract and
immediately south of Colin Road between Stations 17+00 - 101+00, Figures 2 and 3 The chainage
runs from south to north

US-1 1s a major artenal road with an Annual Average Daily Traffic (two directions) of 14,800 VPD
with 11% heavy trucks and combinations of AADT. The estimated 1 8K ESAL rate in the study lane
is 166,000 ESAL/yr. and the total Design 18K ESAL applications in the design lane are 3,320,000
ESAL for the design period of 20 years

The Project is located in the wet-no freeze environmental area The annual rainfall is about 1200 mm
which is quite evenly distributed throughout the year The average 7 day Maximum Design
Temperature is <64° C and the Minimum Pavement Design Temperature 1s >-16° C  Because nearly
all of the asphalt binder in North Carolina falls in the PG 64-22 category and since the low
temperature (LT) -22, covers LT-16, PG 64-22 was selected for the base line Superpave binder North
Carolina DOT selected rutting as the distress type for the altemative Superpave section 03 which
would require a PG 58-22 binder North Carolina DOT considered that the PG 58-22 binder was very
close to AC-10 with which they have not had a good rutting performance experience and therefore,
selected PG 70-22 Because the selection of the binder for the Alternative Superpave Design did not
meet the critena, FHWA approved the project but the project would not be eligible for incentive
funds

The pavement structure of the new construction of the northbound lane 1s shown 1n Tables 4 and 5 It
consists of 178 mm (203 mm shown on the plan) of lime treated subgrade, 89 mm of asphalt concrete
base course. 76 mm of asphalt concrete binder course and 64 mm of asphalt concrete surface course
The same asphalt binder was used 1n all of the asphalt concrete layers 1n each of the test sections The
northbound lanes were constructed with 2-3 66 m lanes and a 1 22 m paved nside shoulder and a 4 57
m outside shoulder (3 05 m paved)

The existing southbound pavement. Tables 4 and 5A. consisted of 2-3 66 m lanes with 3 66 m inside
and outside shoulders. both of which were paved to a 1 22 m width The onginal pavement structure
consisted of 203 mm of lime stabilized subgrade and 305 mm asphalt base. binder and surface
courses Through subsequent resurfacing, the asphalt concrete thickness prior to the overlay was 267-
305 mm The overlay construction involved widening the outside 122 m paved shoulder to
accommodate a 3 05 m paved shoulder plus a 0 61 m earth shoulder This required lowenng the earth
grade of the shoulder to receive 89 mm of black base prior to the overlay 1 83 m beyond the present
paved shoulder The overlay consisted of 64 mm of asphalt concrete. which was laid in 2-32 mm
lifts North Carolina intended the first lift to take out any 1rregulars prior to placing the second final
lift

The bids for this contract were opened on February 200 1996 Lee Paving from Sanford. North
Carolina was the successful Contractor The Contractor's tecam consisted of Larry “Doc™ Oldham.
vice-president Operations. Tom Woodell. Supenntendent. Rvan Thorton. Paving Crew Foreman.
Ronald Bloxley. Foreman. JJ Bonardi. QC Laboratory Supervisor in 1997. Mike Holdbrook.
Laboratory Supervisor. 1998. Mike Burgess. Laboratory Technician. Mike Holmes. Plant Supervisor
and Beth Chapin. Nuclear Density Technician 1n 1998

The North Carolina DOT Construction Team consisted of Fred Svkes. Resident Engineer. John
Olinger (1997) and Schlicp (1998). Assistant Resident Engineers. Graham Johnson. Chief Inspector.
Lee Philhips. Terry Wallace and M Yeager. Inspectors. Randal Wester. QA Nuclear Density
Technician and Brad Comer. Division 8. QA Laboratory Supervisor Brad also collected all of the
QC HMAC Samples and delivered them to the QA Laboratory in Aberdeen
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Dr "Moy”~ Biswas. North Carolina DOT Pavement and Research Engineer. assisted bv Mustansir
Kadibhai 1in 1997 and Dr Amman S Kuzmar in 1998, coordinated and supervised the collection of
samples between the Contractor and the North Carolina staff and provided technical assistance dunng
the course of construction Dr Biswas also provided the haison between the North Carolina design
staff, the LTPP Regional Coordinating Office Contractor (NARO) and FHWA 1n the preparation of
this LTPP Project Dr Biswas also arranged for NCAT to receive blended aggregate and asphalt
binder samples and cores as well as blended aggregates and asphalt binder samples for Dr Kim at the
North Carolina State University

The northbound lanes were constructed first and the asphalt concrete of the 3 mamn LTPP test sections
were {aid between May 14 and July 12. 1997 The overlay of the 6 test sections of the southbound
lane were laid between September 9 and September 26. 1998  Appendix A

The WIM was installed 1n both the northbound and southbound lanes at Station 17+00 and will
recetve 1ts energy from a solar panel

This was an end result specification contract The Contractor was responsible for the asphalt mix
designs and for providing QC during construction

A strategy planning meeting was held at the Diviston 8 Headquarters Office. Aberdeen. NC. on April
18. 1997 The meeting details and attendees are histed in the correspondence in Appendix B

II. Project Details

Northbound New Construction Layout

The northbound lancs contains the 3 main FHWA-LTPP test sections. Figure 2
1) 370901 - the NC DOT Standard Mix with AC 20

2) 370902 - the Superpave Min with PG 64-22

3) 370903 - a Supcrpave Altemnative Mix with PG 70-22

Southbound Overlay Construction Layout

The southbound lane contains 6 supplementary overlay test sections. Figure 2A
1) 370960 - Supcrpave Design with Multigrade PG 76-22

2) 370961 - Supcrpave Design with PG 64-22

3) 370962 - Superpave Design with SBR Mod PG 76-22

4) 370963 - North Carolina Standard Mix with AC-20

3) 370964 - Superpave Design with SPS Mod PG 76-22

6) 370963 - Supcrpave Design with PG 70-22

Test scction 370961 was ongmally scheduled for a SMA min with the Contractors choice of PG 76-

22 A suitable SMA min design could not be obtained. and 1t was replaced with the Superpave
Design with PG 64-22

Field Materials Sampling and Testing Plan

Dr Bill Phang. North Atlantic Regronat Coordinating Office Contractor (RCOC) prepared the
onginal Matenals Sampling and Testing Plans which were revised from time to time  The final Field
Matcnals and Testing Plans contain the Figures and Tables. which are included in this report The
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northbound lane covers Figures 2-5 and Tables 5-28. The southbound lane covers Figures 2A and 6-
11, and Tables 5A to 28A The southbound lane has the same heading as the northbound lane except
that the numbers are followed by the letter A to distinguish them from the northbound lane. Tables
11A, 12A, 13A, 21A, 22 2A, 23A, 24A and 26A are not included since they deal specifically with
Superpave test section 02

The Matenals Sampling and Field Testing were carried out in accordance with the Plans shown for
each test section The Plan also shows the laboratory tests that are to be performed along with the
LTPP tests and the LTPP Protocols. Some of the Gyratory Compacted Specimens and cores of the
Superpave test section 02 require testing at the Superpave Regional Test Center (SRTC) at Penn State
University and the LTPP Contractor Laboratory (Braun) The samples scheduled for SRTC will be
sent to the Matenals Reference Library (MRL) for storage until the SRTC test procedures are
finalized The cores for SRTC will not be taken until further notice

Dr Biswas, in his well organized way, prepared an internal Sampling and Testing Plan outlining the
sampling and testing responsibilities for both the northbound and southbound lanes, Appendix C It
should be noted that combined aggregate and asphalt binder samples were obtained for NCAT and for
Dr Kim at the North Carolina State University (NCSU) Interval A cores were also obtained for
NCAT from test sections 02 and 03 The testing that will be carmed out by these 2 organizations is
not included in the Report

The samples for MRL for permanent storage are shown in Table 29

Pre-Paving Field Sampling and Testing

The Pre-Paving activities for the northbound and southbound lanes are shown in Table 30

Shoulder Probe

The shoulder probes of the northbound lane were taken on May 12. 1997 by NC DOT with the
assistance of Basel Abukhater (LTPP-NARO) at the midpoint of test sections 0] and 02 (2+50) and at
0+00 (33+50) for test section 03. Figures 3. 4 and 5 Bedrock was not encountered 1n shoulder probes
in scctions 02 and 03 within 6 1 m. but soft weathered rock (Triassic Basin) was ¢ncountered from
3 5-6 1 min test section 01 The predominate soil 1s a silty clay

The southbound lane shoulder probes were taken by Dilan Singaraja (LTPP-NARO). on August 13.
1998 at the midpoint of cach test section (2+50), Figures 6-11  All of the probes reached 6 1 m
except for test section 61 where the shale bedrock was encountered at 1 5 m (80+00). and test section
62 where bedrock was encountered at 0 8 (66+00)

Cores

Two 305 mm cores were taken at each test section at 0-25 and 5+23 as shown on the plans on August
12. 1998 After measunng the thickness of each of the 12 cores. 6 cores (1 from each section) were
sclected for the Visual Determination of AC Moisture Related Damage tn order to complete Sample
Data Sheet 3 All of the cores were then discarded

Bulk Subgrade and Subbase Samples

Bulk subgrade and lime stabilized subgrade (subbasc) samples were taken at 0-30 at test scctions 01
and 02. and 0-300 at test scction 03 of the northbound lane by Randy Plett (LTPP-NARO) on May 6-
7. 1997. Table 31 Test pits were made to obtain the samples and to obtain the density and moisture
content of both the subgrade and subbase The test pits were then backfilled



Bulk subgrade and moisture samples of the southbound lane were obtained with auger bonngs by
Dilan Singaraja on August 12. 1998, at 0-25 and 5+25 for each test section shown in the Matenals
Sampling and Testing Plan and 1n Table 31

Density and Moisture Tests

Density tests were taken of the subgrade and subbase of the northbound test sections at the test pit
locations from which the subgrade and subbase samples were obtained on May 6-7, 1997 Additional
density and moisture tests were made of the subbase on May 13. 1997. Table 32

Both nuclear and conventional equipment were used to determine the density and moisture content.
The % compaction was obtained from the conventional (balloon) equipment

5 Point Levels

Five Point Levels were taken of the subbase on the northbound lane on Apnl 21. 1997 and of the top
of the existing pavement of the southbound lane prior to the overlay on August 12. 1998

III. Construction

Asphalt Plant and Materials

The Lee Paving Asphalt Plan located on Rocky Fort Church Road. 1 6 kms east of US 1 and 17 6 kms
from the south end of the test scctions was used for all of the test sections 1n the northbound and
southbound lanes cxcept for the base and binder courses of test section 01 which used the Moncure
Asphalt Pant The Sanford Plant 1s a 8000 1b Batch Plant manufactured by ASTEC It has 5
aggregate bins. 1 silo and 1 hquid asphalt storage tank

At the Sanford Plant. the hquid asphalt 1s hcated with couls located near the bottom of the storage
tank There 1s no agitator  The storage tank 1s empticd when a different grade of hquid asphalt 1s
required

There was no particular problem with heating the asphalt binder for the mixes in the northbound lane
In the southbound lane 2. tank trucks of liquid asphalt were required for cach test section which were
427 m 1n length compared to 853 m for the northbound test sections  When the storage tank was
cmptied. the liquid asphalt level fell below the level of the coils It took one tank truck load to reach
the level of the coils  The hiquid asphalt usually armved at the plant at a temperature below 121° C.
and 1t took 6 hours or more to rcach 149° C before a tnal batch could be made for mix venfication
purposcs The silo at the Sanford Plant was only uscd for the North Carolina DOT Standard Mix
HDS section 63

The hquid asphalt was obtained from scveral suppliers. Table 33

For the Moncurc Plant. the coarse aggregate and screenings were obtained from the Wake-Stone-
Moncure Quarny and for the Sanford Plant from Martin Manetta Quarry at Lemon Springs located 3 2
kms from the Plant The natural sand for both Plants was obtained from the Lee Paving Rambeaut
Pit

Mix Designs and Verifications

The Superpave Mix Designs were prepared by Sam Johnson of Martin Marietta The North Carolina
DOT Standard Mics were prepared by John Bonardi of Lee Paving  All of the min designs were
approved by Carson Clippard. North Carolina Matenals and Testing Laboratory  The JMF was



approved by J E Grady, North Carolina Pavement Construction Engineer All of the mix designs and
JMF for this project are shown 1n the following Tables

¢ Table 34 - Summary of NC DOT Standard Mix Designs

¢ Table 35 - Summary of 37 5 mm Base and 19 0 mm Binder Superpave Mix designs
¢ Table 36 - Summary of 12 5 mm Superpave Surface Course Mix Designs

The Mix Designs and JMF are also shown in Appendix D

The Contractor was required to verify that the Plant could produce the mixes to the requirements of
the JMF and to the volumetric parameters of the Superpave Mix Designs This verification was made
for each of the Superpave mixes The North Carolina DOT Standard Mixes were not verified during
construction of the test sections because they had been previously venfied

The Plant verification involved producing a tnal batch of HMAC from which samples for testing were
obtained These tests were carned out at the Contractors Laboratory located at the Plant It took at
least 3 hours to check a sample If the sample did not meet the specification requirements,
adjustments to the mix were made and another batch was produced for sampling and testing Brad
Comer, Division 8 QA Laboratory Supervisor. was at the Contractors Plant observing the testing
procedures and reviewing the final test results With his acceptance of the test results. production for
paving could begin The chronology of the venfications and the paving operations of the southbound
lane 1s shown 1n Table 37A

Trial sections are required to evaluate the paving and compaction equipment For tnal section 02. the
base course was placed on May 6. the binders course on May 7. and the surface course on May 8§,
1997  All of the equipment and compaction results were satisfactory

Paving of tnal section 03 startcd on June 30. 1997. but 1t was stopped when 1t was discovered that the
mix had too low a void content Paving started up again on July 1 with an adjusted mix but 1t was
stopped because of rain and because of the low void content at 30+50  Further tests were carned out
on July 2 and the results sull showed a low void content The North Carolina DOT gyratory
compactor had been struck by lightening so cores were taken to determine the actual void content
The voids were found to be satisfactory and the Contractor could proceed with the mix but the joint
was 1n the monitonng section which was considered unacceptable The monitoring section was
shifted from 30+50 - 35450 to 33+50 - 38+30

Tnal sections were not laid for the southbound test sections  After the mix had been approved
through the venfication process and before production of HMAC started. heated blended aggregate
was processed through the pug mill and dumped 1nto a front end loader which was then dumped into a
small stockpile from which samples were obtained The blended aggregate samples were taken n
accordance with Tables 6 2 and 6 2A for North Carolina DOT. NCAT and NCSU  The asphalt binder
samples were taken from the storage tank about | hour after the production of the mix started

Pavement Preparation

In the northbound lane. the asphaltic concrete base course was placed directly on the tack coat curing
membrane of the subbase In the southbound lane. the existing pavement was broomed and then
recetved CRS-1 tack coat at the rate ot 0 03 gals /sq yvd In all of the test sections. the tack coat was
also applied between lifts if traffic has been using the lane or if the lane had been exposed overmight
without traffic A tack coat was not applied if the sccond hft immediately followed the first hift as
was the case in scction 60



Paving

The Blaw Knox PF510 paver was used on the northbound lane and the Blaw Knox PF3200 on the
southbound lane.

Two double drum vibratory rollers plus one static roller were available at all times although only two
were required and used on some test sections The vibratory rollers were a 12-ton Caterpillar CB34B
and a 10-ton Hypac C776B. The two rollers exchanged breakdowns and intermediate rolling
positions When the Hypac roller broke down, it was replaced with another Caterpillar CB34B  The
static rollers were on the northbound lane and a 10-ton Ferguson on the southbound lane

All of the test sections were staked It was easy to tie the paving activities to the chainage in both the
northbound and southbound lanes In the northbound lane, the asphalt layers were paved from north
to south except for the base course of sections 02 and 03 which were paved from south to north. All
of the layers in the southbound lanes were paved from north to south

Dr Biswas requested that the inside lane of each layer be placed first so that if any problems arose,
they could be corrected before laying the driving lane He also anticipated that more samples of the
southbound driving lane might be required in the future and he wanted most of the transition areas
covered with the same mix as the monitoning section He therefore marked out the ends with a
tolerance of +/-10 67 m When the estimated quantities of mix fell short of the mark. a wait of 30
minutes or more was often required before a truck could be obtained and redirected to complete the
layer

All of the layers of the northbound and southbound passing lanes were paved to a width of 4 87 m
(366 m + 1 22 m inside shoulder) The northbound driving lane consisted of a 3 66 pavement and a
4 57 m shoulder (3 05 m paved shoulder) All of the hot mix layers were placed to a width of 4 27 m
(366 m + 0 61 m outside shoulder) 76 mm of granular base was then placed followed by 89 mm of
asphalt concrete base and finally 2 44 m of 64 mm of North Carolina DOT Standard Surface Course
Mix HDS The remainder of the 1 52 m shoulder consisted of earth matenals

The southbound dnving lane consisted of 3 66 m of pavement and a 3 66 m shoulder (1 22 m paved)

The subgrade beyond the 1 22 m shoulder was lowered to receive 89 mm of asphalt concrete to a
width of 1 83 m to meet the level of the existing shoulder pnor to the placement of 4 27 m of surface
course 64 mm of North Carolina DOT Standard Surface Course Mix HDS was placed to a width of
244 m The remaining 0 61 m of shoulder consisted of earth matertals A tvpical pavement section
1s shown n Figure 12

The haul distance from the plant to the road was less than 19 2 kms and the haul time was less than 30
minutes The construction data obtained included hot mix temperature at the paver. laydown
temperature. time to pave the monitonng section. nominal thickness. air temperature and any other
data that may have an influence on the performance of the pavement The mixing temperatures were
not taken at regular intervals. but the intended mix temperatures were known In the northbound
lanes. the air temperatures were taken with a Pacer DH200 Digital Hygro Thermometer to an accuracy
of 0 1 degrees In the southbound lane. the air and lavdown temperatures were taken with an Infrared
Thermometer

The laying of the HMAC 1n all of the test scctions went smoothly  Paver stops were made to allow
for the HMAC temperatures to be taken of each truck. to allow samples to be taken from the paver
hopper at the mid-point of cach monitonng section. to level out any paver overspills and to wait for
trucks particularly near the ends of test sections when the tonnage of HMAC was underestimated  All
of the bulkk HMAC samples were taken at 2+30 of each laver of everv test scction by Brad Comer
They were placed 1n boxes. bags and an insulated container (cooler) and taken to the QA Laboratory
in Aberdeen One bag was sent to the North Carolina DOT Raleigh Laboratory for extraction,



gradation and specific gravity tests The number of samples taken for each test section are shown in
Appendices A and C

The average time to lay the surface course in the monitoring sections of the northbound lane was 41
minutes (64 mm thickness) and in the southbound lane, it was 24 minutes for the first hft and 20
minutes for the second lift A summary of the Bituminous Paving Construction Data 1s shown in
Table 38

Table 30 shows the paving dates of each layer of each test section In the northbound lane. the curing
time can be measured in days, whereas 1n the southbound lane, the cunng time can generally be
measured 1n hours which are as follows

Section 60, 2 hours, section 61. 7 hours. section 62, 16 hours, section 63, 2 5 days, section 64, 22
hours, and section 65, 5 hours

The tapered joint at the end of each lift consisted of placing a 1 52 m wide stnp of joint paper (comes
in 0 61 m widths) then covering 1t with HMAC The joint can be removed and prepared quickly with
a scraper and a broom attached to the tractor In difficult mixtures, the tapered joint had to be
removed with a power grader

Quality Control and Compaction

The target densities for the asphalt mixes for the northbound lane were obtained from the control
stnps It was not practical to construct these control stnps ahead of time for the Superpave test
sections on the southbound lane The control stnps require the placement of 80 tons of hot mix before
a 91 m control stnp can be selected to obtain 5 randomly selected locations to obtain 5 densities and
cores to obtain an average density

Because cores could not be taken in the driving lane. all the control stnps of the southbound lane were
selected in the passing lane The test results of the densities venfied by cores were not available
during the paving of the test section Instead. 92% of the maximum specific gravity of the asphalt
plan mix was the target for compaction control purposes Randal Wester took all of the nuclear
density measurements for Construction Data Sheet 14 taken at 3 locations of each monitonng section
as shown on the Matenals Sampling and Testing Plans  The test results are shown in Table 39 and
Table 39A

5 Point Levels

The 5 Point Levels were taken of cach layer of the northbound lane above the subbase and only of the
surface course above the existing pavement 1n the southbound lane The thickness of these layers 1s
shown 1n Table 40

Table 41 shows a companson of the thickness of each section of the northbound lane with the average
thickness of other test scctions  Table 42A shows a comparison of the thickness of the surface course
with the average companson of other test sections 1n the southbound lane

Post Construction Cores

Cores were taken at the locations shown on the Matenals Sampling and Testing Plans  North
Carolina DOT supplied the dnlling equipment and the operator The model B3300 Foremost dnll
was mounted on a truck capable of carrving out auger work The cores for Interval A that were to be
shipped to other Laboratoncs were taken to the Aberdeen Laborators  All other cores were taken to
the Raleigh Matenals & Testing Laboratory

The dates at which the cores were taken and the Core Thickness Measurcment Tables are as follows



¢ Northbound Lane
Interval A (0 months) - July 29-30. 1997, Table 43
Interval B (6 months) - March 12, 1998, Table 44
Interval C (12 months) - July 16, 1998, Table 45

¢ Southbound Lane
Interval A (0 months) - October 22, 1998, Table 46A

It should be noted that the Guidelines show that the thickness of the surface layer (binder and surface)
should not vary more than 10mm from design In all cases, the borings showed that the thicknesses
fall within this requirement for the northbound lane Only the total thickness of the core was measured
in the field for all of the southbound test sections shown on Table 46A

A companson of the core thickness measurements from outside the monitoring section with

measurements of the 5 point levels within the monitoring sections of the northbound lane are very
close, Table 47

Deviations

The deviations, as outlined in Appendix E. are only applicable to the 3 test locations in the
northbound lane Construction of these test sections was completed on July 12. 1997 All of the
required matenal samples for QC tests were obtained but the test results are not available at this time.
The deviations are as follows

North Carolina DOT sclected the PG 70-22 Asphalt Binder in the Superpave Altemmate Mix Design
for sections 03 instead of PG 58-22 as indicated in the Guidelines

Bulk HMAC Mix Samples for Quality Control were taken at the mid-point of each test section instead
of 2 samples spaced at equal intervals within the test section

North Carolina DOT specifications stipulate a mmimum compaction of 92% of the maximum specific
gravity density of the Bituminous mixture The compaction tests for the base and binder courses of
section 02 were below this level as well as the base and surface courses for section 03. Table 39

For this project. the superpave gyratory compaction effort at a design ESALs of 3-10 miilion and an
average design high air temperature of less than 39° C should have been N,,=8. N, ,=96. and
Nipa=152  NC mistakenly used N,,=8. N4,=106, and N_,=169 which are used at the same range of
design ESALs but for an average design high air temperature of 39 — 40° C

A Profile Index of the pavement surface was not obtained because North Carolina DOT does not have
a specification for a profile index requirement nor a Califorma tvpe Profilograph

No friction data 1s available for this project

IV. Summary

This FHWA-LTPP SPS-9A Project 1s part of North Carolina Project 6 54900IT (R2500A) which is
located on US-1 from north of US 15-301 in Lee County to north of SR 1012 in Chatham County, a
distance of 13 3 kms The SPS-9A Project 1s located at the southemn 2 6 kms of the North Carolina
Project The bids for the Contract opened on February 20. 1996 Lee Paving Ltd from Sanford.
North Carolina was the successful bidder

US-1 1s a major two lane artenal road carrying 2-way traffic  The Contract involved the new
construction of 2 northbound lanes and a 64 mm overlay of the existing 2 southbound lanes resulting
in a 4 [ane divided highway with a 18 9 m median strip
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The new construction included 3 main test sections, a Superpave Mix. a Superpave Altemate Mix
and a North Carolina Standard Mix The pavement structure consisted of 178 mm of lime stabilized
subgrade, 89 mm of AC base, 76 mm of binder and 64 mm of surface courses All of the AC layers
contained the same binder for each of the test sections. It was constructed to 1 22 m inside and 3 05
m outside paved shoulders

The southbound lanes contained 6 supplementary test sections, 5 test sections with the Superpave
design and 1 with the North Carolina Standard Mix design The 64 mm surface course overlay was
placed in 2-32 mm lifts Prior to the overlay, the southbound lane had 2-3 66 m shoulders with a 1 22
m paved inside and outside shoulder With the overlay, the 1 22 m inside pavement shoulder was
retaimed and the outside paved shoulder was widened to 3 05 m.

The paving of the northbound lane took place from May 14 to July 12, 1997 and the southbound,
from September 12 to September 26, 1998 The Field Sampling and Testing was carried out
according to the Materials Sampling and Testing Plans Additional binder and blended aggregate
samples were obtained for NCAT and NCSU as well as additional Interval T-0 cores for NCAT

The Contract required plant mix verification of each mix pnor to production and the construction of
control strips to determine the adequacy of the laydown equipment and to determine a target
compaction density The only problem with the mix on the northbound lane was the suspected low
voids with AC base course of sections 3 approaching the monmitoring section Due to the breakdown
of the QA Aberdeen Laboratory gyratory compactor, cores were used to check the air voids which
turned out to be satisfactory The sections 03 monitorning section was shifted to eliminate a joint in
the sampling area

In the southbound lanes. the major problem with the mix venfication was the low void content The
asphalt binder usually armnved later and colder than expected The binder had to be heated for up to 6
hours before a HMAC batch could be prepared for verification purposes Each mix venfication took 3
hours In most cases. more than one venfication were required due to low voids

The control strips 1n the northbound lane did not create any difficulty It was not practical to lay
control stnps ahead of time in the southbound lane to arnve at target denstties Instead. the control
strips were estabhshed within the passing lane of each test section but the core results were not
available until after the test section was completed For QC purposes. densities obtained were
compared to a maximum specific gravity of the mixture to arnve at % compaction

The paving operations for all of the test sections went vers smoothly with very hittle delays Any
delays can be attnibuted to holding up trucks to obtain the mix temperatures. taking HMAC bulk
samples. leveling overspills. waiting for the last truck. changing paving lanes and preparning the joint
The asphalt plant also broke down for several hours on 2 occasions and once the bumer flamed out
dunng the night requinng several hours to bring the asphalt binder up to the mixing temperature

The working relationship between North Carolina DOT and Lee Paving was excellent  Dr Biswas
provided the technical advice as required and his wisdom and advice was sought and respected Dr
Biswas was a good communicator and kept everyvone involved about the status of the project through
personal contact and/or e-maul

Special recognition must be give to Mike Holdbrook. QA Laboratory Supervisor for Lee Paving. and
Brad Comer. North Carolina Division 8. QA Laboratory Supervisor at Aberdeen Brad staved with
the venfication process until an acceptable mix was obtained He approved the JMF on the spot as
soon as the requirements were made so the hot mix production could commence Brad also took all
of the HMAC samples 1n boxes. bags and coolers to the Aberdeen Laboratory with | bag going to the
Raleigh Laboratory The work by Mike and Brad was very much appreciated

Basel Abukhater represented Stantec Consulting dunng the construction of the test sections 1in 1997
and Alex Rutka in 1998
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Table 1 Experimental Design for SPS-9A Experiments
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Table 2A PG Asphalt Binders in SPS-9A Projects 1n the NA Region
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The average 7-day maximum pavement design temperature 1s the average of the
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02-NC Used 1n Superpave™ section 02
03-NC Used 1n Alternative Superpave™ section 03
98%NC SHRPBIND PG Asphalt 98% Reliability
50%NC SHRPBIND PG Asphalt 50% Reliability



Table 2B Binder Selection for SPS-9A Experiments in the NA Region

Agency / Weather Lat. N/ SHRPBIND | PG Binderin | Binderin | PG Binder in Other
SPS-9A ID Station Long. W | PG Asphalt Superpave™ Agency Alternative Binders in
Location 98% Reliab. / Section 02 Section 01 { Superpave™ Experiment
50% Reliab. Section 03
Connec- | Colchester | 4155/ 58-28/ PG 64-28 AC 20 PG 64-22 Same 3 with
ticut / 72 37 52-22 RAP
090900
New Highstown { 4027/ 58-28 / PG 58-28 AC?20 PG 52-28 PG 64-22
Jersey / 74 57 58-22 PG 76-28P
340900 AC 20 RAP
North Moncure 3558/ 64-22 / PG 64-22 AC 20 PG 70-22 PG 76-22MG
Carolina 79 05 38-16 PG 76-
/ 22SMA
370900 PG 76-
22SBR
AC 20
PG 76-
228SBS
PG 70-22
Ontario/ | Petawawa | 4595/ 38-46/ PG 58-40 85/100 PG 58-34 PG 58-28
870900 77 32 52-40) Pen Gr PG 58-34P
PG 58-40M
Quebec/ | Shipshaw | 4845/ 52-46/ PG 32-40 PG 52-34 PG 52-34
890900 7122 52-40
89A900

Notcs P Polymer Modificd
M Marshal Design
RAP Recycled Asphalt Pavement
MG Superpave design with Multigrade PG 76-22
SMA SMA Mix with contractor choice ot PG 76-22

SBR Supcrpave design with SBR modified PG 76-22

SBS Superpave design with SBS modified PG 76-22




Table 3 Summary of SPS-9A Testing

Project Test Time After Construction, months
Type Section 0 | 6 | 12 | 18 [ 24 | 48
Main Study Agency \Y% v v A% A" A%
LTPP Binder S* \Y% \Y \Y% \Y \Y%
Alternate LTPP \% A% A% A% v \Y%
Binder
Superpave™ Agency S S S S
Level III Sites
LTPP Binder S* S S S
Alternate LTPP S S S S
Binder
Notes Testing Types V = volumetric and binder stiffness tests

S = Superpave™ Level I11 performance tests
S* - Superpave™ Level I testing at t=0 months will be performed on 3 sets of
spectmens, design mixture 1n the laboratory, plant mixture compacted in the
laboratory, plant mixture compacted 1n the field (cores)



Table 4 Site Layout. SPS-9A Project 370900 on North and South Bound Route 1

Constr- Experniment Length (m) New Old Remarks Section ID
uction Stations ConstructionA ConstructionA
Stations C Thickness C and
mm Base/SubbaseT
hickness mm
North Bound New Construction
33+50 0+00 64 Surtace 178 Subbase 212’ lanes
- - 1524 76 Binder (Lime Stabihized 4’ paved inside should 370903
38+50 5+00 89 Base Subgrade) 15’ outside shoulder (10°
paved)
53+00 0+00 64 Surface 178 Subbase 2 12’ lanes
- - 1524 76 Binder (Lime Stabilized 4" paved mside should 370901
58+00 5+00 89 Base Subgrade) 15" outside shoulder (10°
paved)
91+50 0+00 64 Surtace 178 Subbase 2 12’ lanes
- - 1524 76 Binder (Lime Stabilized 4 paved nside should 370902
96+50 5+00 &9 Base Subgrade) 15" outside shoulder (10°
paved)
South Bound Overlay Construction
25 Surface 2127 lanes
96+50 0+00 64 Surtace (laid 25 Surface 12"nside and outside
- - 152 4 m 2 eyual hfis) 51 Surface shoulder (4 paved) 370960
9150 5+00 51 Binder Widen to
203 AC Base 12° outside shoulder (10
203 Subbase paved)
25 Surtace 212" lanes
82+50 0+00 64 Surtace (lad 25 Surface 12"inside and outside
- - 1524 in 2 equal hits) S1 Surtace shoulder (4 paved) 370961
77+50 5+00 51 Binder Widen to
203 AC Base 12’ outside shoulder (10
203 Subbase paved)
25 Surtace 212’ lanes
68+50 0+00 64 Surface (lad 25 Surtace 12" inside and outside
- - 1524 in 2 equal lifts) 51 Surtace shoulder (4 paved) 370962
63+50 5+00 51 Binder Widen to
203 AC Base 12’ outside shoulder (10
203 Subbase paved)
25 Surtace 212 lanes
54+50 0+00 64 Surtace (lad 25 Surtace 12 1inside and outside
- - 152 4 n 2 eyual hits) 51 Surtace shoulder (4 paved) 370963
49+50 5+00 51 Binder Widen to
203 AC Base 12 outside shoulder (10
203 Subbase paved)
25 Surtace 212 lanes
40+50 0r00 64 Surtace (faid 25 Surtace 12 1nside and outstde
- - 1524 in 2 equal hits) 51 Surtace shoulder (4 paved) 370964
35+50 5+00 51 Binder Widen to
203 AC Base 12 outside shoulder (10
203 Subbase paved)
25 Surtace 212 lanes
26+50 0100 64 Surface (lad 25 Surtace 12 inside and outside
- - 1524 in 2 equal Iifts) 51 Surtace shoulder (4 paved) 370965
21-50 500 51 Binder Widen to
203 AC Base 12 outstde shoulder (10
203 Subbase paved)
Notes Surtace - \C Dense Graded Asphait Concrete Surtace Laver
Binder -\C Dense Graded Asphalt Concrete Binder Laver
AC Base -AC Dense Graded Asphalt Treated Premined Base Laver
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FHWA-LTPP-NARO

TABLE 5

Revised 2/18/97

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Pavement Structure - New Construction

7(178)
3-1/2 (89)
3 (76)

2-1/2 (64)

Layer Project Layer Material [Material Description/Comments Depth
No. Layer Thickness |[Code to Rock
Code Ins. (mm) Ft.
1 A N/A 148 Subgrade Soils - Clay/Loam

181

Lime Stabilized Subgrade

Asphalt Concrete Base Course, Type HB

01

Asphalt Concrete Binder Course, Type HDB

01

Asphalt Concrete Surface Course, Type HDS

FHWA-LTPP-NARO

TABLE SA

Revised 2/18/97

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Pavement Structure - Overlay Construction
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TABLE 6.1
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Field Testing

Revised 6/20/97

Field Tests Test No. of Test Location (Identifier)
Tests
Subgrade
Depth to Rigid Layer shoulder auger 1 per Sta 2+50 at edge of shoulder (S01AXX)
probe to 6m or section
refusal
Nuclear Density Tests AASHTO T238-86 1 per Sta (0-50), 5' from
prepared Subgrade backscatter section pavement edge (TOTAXX)
Lime Stabilized Subgrade
Nuclear Density Tests AASHTO T238-86 3 per Sta 1+00, 2+50, and 4+00, 5' from
Finished Surface backscatter section pavement edge (TO2AXX-TO4AXX)
Estabhsh TBM's and rod and level 55 per 5 transverse locations (pavement edges,
Baseline Levels section mid-lane, wheel tracks) at 50" intervals
AC Base
Nuclear Density Tests AASHTO T238-86 3 per Sta 1+00, 2+50, and 4+00, §' from
Finished Surface backscatter section pavement edge (TOSAXX-TO7AXX)
Finished Surface Levels rod and level 55 per Above points located in baseline survey
section
AC Binder
Nuclear Density Tests AASHTO T238-86 3 per Sta 1400, 2+50, and 4+00, 5' from
Fimished Surface backscatter section pavement edge (TOBAXX-T10AXX)
Fiished Surface Levels rod and level 55 per section {Above points located in baseline survey
Post-Construction
Nuclear Density Tests AASHTO T238-86 3 per Sta 1+00, 2+50, and 4+00, 5' from
Finished Surfaces backscatter section pavement edge (T11AXX-T13AXX)
Finished Surface Leveis rod and level 55 per section |Above points located in baseline survey

Note: XX Last two digits of location identifiers is the section number (01, 02, 03) Stationing is in feet
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FHWA-LTPP-NARO

TABLE 6.1 A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC

Agency Field Testing

Revised 2/18/97

Field Tests Test No. of Test Location (ldentifier)
Tests
Pre-Construction
Depth to Rigid Layer shoulder auger 1 per Sta 2+50 at edge of shouider (S01AXX)
probe to 6m or section
refusal
Field Examination of LTPP 1 per Sta 0-25, 3' offset - 12" (305mm) cores for
Cores for Stripping section access to underlying layers (CA01AXX)
Nuclear Density Tests AASHTO T238-86 3 per Sta 1+00, 2+50, and 4+00, 3' from
Existing Pavement Surface backscatter section pavement edge (TOTAXX-TO3AXX)
Establish TBM's and rod and level 55 per 5 transverse locations (pavement edges,
Baseline Levels section mid-lane, wheel tracks) at 50' intervals
Post-Construction
Nuclear Density Tests AASHTO T238-86 3 per Sta 1+00, 2+50, and 4+00, 3' from
Finished Surfaces backscatter section pavement edge (TO4AXX-TOGAXX)
Finished Surface Levels rod and level 55 per Above points located in baseline survey
and on Top of Intermediate section

Layers where Desired

Note: XX Last two digits of location identifier is the section number (60, 61, 62, 63, 64, 65)

Stationing 1s in feet
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Revised 5/7/97

TABLE 6.2
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Field Sampling

PRE-CONSTRUCTION Page 1/2
Section Description Sample Numbers
370901 subgrade sample BS01A01, MSO1AO01
370902 subgrade sampie BS01A02, MS01A02
370903 subgrade sample BS01A03, MSO1A03
DURING CONSTRUCTION
370901 2-19 htre pails of AC-20 BCO01A01 (Agency & MRL)
10-19 litre patls of
combined aggregate BUO1A01 (MRL)
6-split-off GC samples
of surface course HMAC BA01A01-BA0BAO1 (Agency QC/QA)
370902 2-19 litre pails of PG 64-22 BC0O1A02 (Agency & MRL)
10-19 htre pails of
combined aggregate - Superpave
surface course mix BUO1A02 (MRL)
34-spit-off GC samples
of surface course mix BA01A02-BA34A02 (Agency GC Specimen)
3-split-off GC samples
of binder course mix BA51A02-BA53A02 (Agency QC/QA)
3-spht-off GC samples BA71A02-BA73A02 (Agency QC/QA)
of base course mix
12-6" dia x 12" cyiindrical
molds filled with binder
course hot mix BAS0A02 (MRL)
12-6" dia x 12" cylindrical BA70A02 (MRL)
molds filled with base
course hot mix
370903 2-19 litre pails of PG 70-22 BCO1A03 (Agency & MRL)
6-split-off GC samples of
surface course mix BAO1A03-BA0BA03 (Agency QC/QA)
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Revised 5/7/97
TABLE 6.2 (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Field Sampling, Cores
POST-CONSTRUCTION
Page 2/2
Section Description A=0 Months B=6 Months C=12 Months D=18 Months E=24 Months F=48 Months
370901 152mmdia cores | CA01A01-CAO8AOD1 CA01C01-CA08CO1 CA01E01-CAO8EQ1
CA01B01-CA08BO1 CA01D01-CAQG8DO1 CA01F01-CA08FO01
370902 [|152mm dia cores | CAO01A02-CA34A02 CA01C02-CA08CO02 CAO01E02-CAO8EQ2
CA01B02-CA08B02 CA01D02-CA08D02 CA01F02-CA08F02
See Note
370903 |152mmdia cores | CA01A03-CAOGBAO3 CA01C03-CA08CO03 CA01E03-CAO8E03
CA01B03-CA08BO3 CA01D03-CA08D0O3 CA01F03-CAO8F03
Note: Do not take cores 01, 04, 08, 09, 10, 12, 13, 17, 18, 20, 22, 26, 27, 29, 30 and 34 until advised

20




FHWA-LTPP-NARO
TABLE 6.2A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Agency Field Sampling

PRE-CONSTRUCTION Page 1/3
Section Description Sample Numbers

370960 subgrade samples BS01A60, MS01A60, BS02A60, MS02A60
370961 subgrade samples BS01A61, MS01A61, BS02A61, MS02A61
370962 subgrade samples BS01A62, MS01A62, BS02A62, MS02A62
370963 subgrade samples BS01A63, MSO1A63, BS02A63, MS02A63
370964 subgrade samples BS01A64, MS01A64, BS02A64, MS02A64
370965 subgrade samples BS01A65, MS01AB5, BS02A65, MS02A65
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FHWA-LTPP-NARO Revised 10/28/98
TABLE 6.2A (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC

Agency Field Sampling

DURING-CONSTRUCTION Page 2/3
Section Description Sample Numbers
— —
370960 3-19 litre paiis of BCO1A60 (Agency Testing, Agency Lab
multigrade PG 76-22 Samples, and MRL)
10-19 htre pails of combined
aggregate (Superpave Surface Mix) [BU0O1A60 (Agency Lab Samples)
6-spht-off GC samples
of surface course mix BAO1A60-BAOBGAG0 (Agency QC/QA)
370961 3-19 litre pails of BCO1A61 (Agency Testing, Agency Lab
PG 64-22 Samples, and MRL)
10-19 litre pails of combined
aggregate (Superpave Surface Mix) {BU01A61 (Agency Lab Samples)
6-spht-off GC samples
of surface course HMAC BAO1A61-BA0BAB1 (Agency QC/QA)
370962 3-19 litre pails of BCO1A62 (Agency Testing, Agency Lab
SBR Mod PG 76-22 Samples, and MRL)
10-19 litre pails of combined
aggregate (Superpave Surface Mix) |BUG1A62 (Agency Lab Samples)
6-split-off GC samples
of surface course HMAC BAO1A62-BA06A62 (Agency QC/QA)
370963 3-19 litre pails of BCO1A63 (Agency Testing, Agency Lab
AC-20 Samples, and MRL)
30-19 htre pails of combined BUO1AB3 (Agency Testing, Agency Lab
aggregate (Agency Surface Mix) Samples, and MRL)
6-split-off GC samples BAO1AB3-BA0BA63 (Agency QC/QA)
of surface course HMAC
370964 3-19 htre pails of BCO1A64 (Agency Testing, Agency Lab
SBS Mod PG 76-22 Sampies, and MRL)
10-19 litre pails of combined
aggregate (Superpave Surface Mix) [BUO1A84 (Agency Lab Samples)
6-splhit-off GC samples BAO1AB4-BA06A64 (Agency QC/QA)
of surface course HMAC
370965 3-19 litre pails of BCO1A65 (Agency Testing, Agency Lab
SBR Mod PG 76-22 Samples, and MRL)
30-19 litre pails of combined BUO1AB5 (Agency Testing, Agency Lab
aggregate (Superpave Surface Mix) |Samples, and MRL)
6-spht-off GC samples BAO1A65-BA06AES5 (Agency QC/QA)
of surface course HMAC
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 6.2A (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Agency Field Sampling, Cores
POST-CONSTRUCTION
Page 3/3

Section |Description A=0 Months B=6 Months C=12 Months D=18 Months E=24 Months F=48 Months
370960 |152mmdia cores | CA0O1A60-CAO8AB0 CA01C60-CA08CE0 CAO1E60-CAOBESO

CA01B60-CA08B60 CA01D60-CA08D60 CA01F60-CAO8F6B0
370961 |152mm dia cores | CAO1A61-CA08A61 CA01C61-CA08C61 CAQ01E61-CAO8ES61

CA01B61-CA08B61 CA01D61-CA08D61 CAO01F61-CAO8F61
370962 152mmdia cores | CAO1A62-CAO0BAB2 CAQ1C62-CA08CE2 CAQ01E62-CAO08EG2

CA01B62-CA08B62 CA01D62-CA08D62 CA01F62-CAO8F62
370963 |152mmdia cores | CAO1A63-CAOBA63 CA01C63-CA08C63 CAO01E63-CAO8EG3

CA01B63-CA08B63 CA01D63-CA08D63 CAQ1F63-CAO8F63
370964 |152mmdia cores | CA01A64-CAO08AG4 CA01C64-CA08C64 CAO01E64-CAOBE6G4

CA01B64-CA08B64 CA01D64-CA08D64 CA01F64-CAO8F64
370965 |152mmdia cores | CAO1A65-CAO0BABS CA01C65-CA08BCE5 CAO01E65-CAO8E6BS

CA01B65-CA08B65

CA01D65-CA08D65

CAQ1F65-CAO8F65
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 7
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Laboratory Testing Summary

Laboratory Test LTPP LTPP No.of |Source of Material
Test Protocol |Tests
New Construction
Subgrade 10 kg. Bulk Samples and Jar Samples
Sieve Analysis SS01 P51 3 BS01A01, BS01A02, BS01A03
Atterberg Limits SS803 P43 3 BS01A01, BS01A02, BSO1A03
Classification SS04 P52 3 BS01A01, BS01A02, BSO1A03
Natural Moisture Content SS09 P49 3 MS01A01, MS01A02, MSO1A03
FHWA-LTPP-NARO Revised 2/18/97
TABLE 7A

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Agency Laboratory Testing Summary

Laboratory Test LTPP LTPP No. of Source of Material
Test Protocol |Tests
Existing Pavement
Subgrage 10 kg. Bulk Samples and Jar Samples
Sieve Analysis SS01 P51 12 BS01A60, BS02A60, BSO1A61, BS02A61, BS01A62, BS02A62
BS01A63, BS02A63, BSO01A64, BS02A64, BSO1A65, BS02A65
Atterberg Limits $S03 P43 12 BS01A60, BS02A60, BS01A61, BS02A61, BS01A62, BS02A62
BS01A63, BS02A63, BS01A64, BS02A64, BSO1A65, BS02A65
Classification S$S04 P52 12 BS01A60, BS02A60, BS01A61, BS02A61, BSO1A62, BS02A62
BS01A63, BS02A63, BS01A64, BS02A64, BSO1A65, BS02A65
Natural Motsture Content SS09 P49 12 MS01A60, MS02A60, MS01A61, MS02A61, MS01A62, MS02A62
MS01A63, MS02A63, MS01A64, MS02A64, MS01A65, MS02A65
Asphalt Bound Layers 12" Diameter Cores
Core Examination ACO1 PO1 12 CA01A60, CAO2A60, CAO1A61, CA02A61, CAG1A62, CAD2A62
CAO1A63, CA02A63, CAD1A64, CA02A64, CA01A65, CAO2A65
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FHWA-LTPP-NARO Revised 5/7/97
TABLE 8
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Laboratory Tests on Mix Components
Laboratory Test LTPP |LTPP No. of |Source of Material
Test |Protocol Tests

Aggregates
Combined Aggregate Gradation AGO4 [P14 2 |BUO1A01| BUO1A02
Specific Gravity of Co Agg AGO1|P11 2 |BUO1AO01| BUG1A02
Specific Gravity of Fine Agg AGO02 [P12 2 |BUO1A01| BUO1A02
Specific Gravity of Pass 200 AASHTO T100 2 |BUO1A01| BUO1AO2
Coarse Agg Angularity PA DOT TM621 2 |BUO1A01| BUO1A02
Fine Agg Angularity ASTM C1252 2 |BUO1A01| BUO1A02
Toughness AASHTO T96 2 |BUO1A01] BUO1AO2
Soundness AASHTO T104 2 |BUO1A01| BUO1A02
Deletertous Matenal AASHTO T112 2 |BUO1A01| BUO1A02
Clay Content AASHTO T176 2 |BUO1A01| BUO1AO2
Thin, Elongated Particles ASTM D4791 2 |BUO1A01} BUO1A02

Asphalt Cement* AC-20 | PG64-22 | PG70-22
Penetration @ 5deg C AASHTO T49 3* |BCO01A01| BC01A02 | BCO1A03
Penetration @ 25 deg ,46deg C AEQ2 P22 6** |BCO1A01] BC0O1A02 | BCO1A03
Viscosity @ 60 deg, 135deg C AEO05 |P25 12 |BCO1A01| BCO1A02 | BCO1A03
Specific Gravity @ 16 deg C AEOQ3 |P23 6 |[BCO01A01| BCO1A02 | BCO1AO03
Dynamic Shear @ 3 Temps AASHTO TP5 6 |BCO1AQ01] BCO1A02 | BCO1A03
Brookfield Viscosity 135 deg , 165deg C ASTM D4402 6 |BCO1A01| BCO1A02 | BCO1A03
Rolling Thin Fdm (RTFOT)* AASHTO T240 | Note |BCO1A01}] BCO1A02 | BCO1AO03
Dynamic Shear on RTFOT Residue @ 3 Temps * AASHTO TP5 6 |BCO1A01| BCO1A02 | BCO1A03
Pressure Aging (PAV) of RTFOT Residue* AASHTO PP1 Note |BC01A01| BCO1A02 | BCO1A03
Creep Stiffness of PAV Residue (2 Temps ) - 24h Conditioning* AASHTO TP1 6 [BCO1A01| BCO1A02 | BCO1A03
Creep Stiffness of PAV Residue (2 Temps )* AASHTO TP1 6 |BCO1A01| BCO1A02 | BCO1A03
Dynamic Shear on PAV Residue (3 Temps )* AASHTO TP5 6 |BCO1A01| BCO1A02 | BCO1A03
Direct Tension on PAV Residue (2 Temps )* AASHTO TP3 6 |BCO1A01] BCO1A02 | BCO1A03

£ 24

Consult SPS-9A Sampling & Testing Guidelines, February 1996 for Quantities and Temperatures

Three Penetration Readings are required from each test

Note Sufficient matenal should be conditioned for the required tests
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FHWA-LTPP-NARO

TABLE 8A

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Agency Laboratory Tests on Mix Components

Revised 10/28/98

Laboratory Test LTPP {LTPP No. of |Source of Material
Test |Protocol Tests
Aggregates
Combined Aggregate Gradation AG04 P14 2 |BUO1A63| BUO1A65
Specific Gravity of Co Agg AGO1 P11 2 {BUO1A63| BUO1ABS
Specific Gravity of Fine Agg AGO2 {P12 2 |BUO1AB3| BUO1A65
Specific Gravity of Pass 200 AASHTO T100 2 |BUO1A63} BUO1A6B5
Coarse Agg Angularity PA DOT TM621 2 |BUO1A63] BUO1A65
Fine Agg Angulanty ASTM C1252 2 |BUO1A63] BUO1A65
Toughness AASHTO T96 2 |BUO1A63| BUO1A65
Soundness AASHTO T104 2 |BUD1A63| BUO1A65
Deleterious Material AASHTO T112 2 |BUO1A63| BUO1A65
Clay Content AASHTO T176 2 |BUO1AB3| BUO1A65
Thin, Elongated Particles ASTM D4791 2 |BUO1A63| BUO1A65
PG 76-22| PG 64-22 | PG76-22| AC20 | PG76-22| PG 70-22
Asphalt Cement* SBR MOD SBS MOD
Penetration @ 5deg C AASHTO T49 6** |BC01A60] BCO1A61 { BCO1A62 | BCO1A63} BCO1A64 | BCO1A65
Penetration @ 25 deg , 46 deg C AEQ2 |P22 12** |BCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1AB5
Viscosity @ 60 deg, 135 deg C AEO5 |P25 24 |BCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1A65
Specific Gravity @ 16 deg C AEQ3 |P23 12 {BCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1A65
Dynamic Shear @ 3 Temps AASHTO TP5 12 |BCO1A60} BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1ABS
Brookfield Viscosity 135 deg , 165deg C ASTM D4402 12 |BCO1A60] BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1ABS
Rolling Thin Film (RTFOT)* AASHTO T240 | Note |BCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1A65
Dynamic Shear on RTFOT Residue @ 3 Temps * AASHTO TP5 12 |BCO1A60| BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1A65
Pressure Aging (PAV) of RTFOT Residue* AASHTO PP1 Note |BC01A60| BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1A65
Creep Stiffness of PAV Residue (2 Temps) - 24h Conditioning* AASHTO TP1 12 |BCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1A6B5
Creep Stiffness of PAV Residue (2 Temps )* AASHTO TP1 12 {BCO1A60| BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1A6B5
Dynamic Shear on PAV Residue (3 Temps )* AASHTO TP5S 12 }BCO1A60| BCO1A61 | BCO1A62 | BCO1A63| BCO1A64 | BCO1AB5
Direct Tension on PAV Residue (2 Temps )* AASHTO TP3 12 jBCO1A60| BCO1A61 | BCO1A62 | BCO1A63 | BCO1A64 | BCO1AB5

* Consult SPS-SA Sampling & Testing Guidelines, February 1996 for Quantities and Temperatures

- Multigrade - SBS Mod PG 76-22
** Three penetration readings are required from each test

- SBR Mod PG 76-22

Note: Sufficient material should be conditioned for the required tests
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TABLE 9

Revised 6/20/97

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Level 1 Mix Design Testing for DOT and Alternative Superpave Mixes

Laboratory Test LTPP LTPP No. of Tests/  |Source of Material (Specimen)
Test Protocol Test Section

Gyratory Compacted Test Specimen
for Sections 370901 and 370903
@ Design % AC and Ny,

% AC Wearing Course (/2 3mm max) AASHTO TP4 3 NAOIAXX-NAO3AXX (LAOIAXX-LA03AXX)
@ Design % AC and 7% Air Voids

% AC Wearing Course (/2 5 mm max) AASHTO TP4 6 NAO4AXX-NAOIAXX (LAO4AXX-LAOSAXX)
Moisture Susceptibility ACO5 P05 1 LA04AXX-LAO9AXX
Bulk Specific Gravity AC02 |PO2 9 LAOTAXX-LAOSAXX
Maximum Specific Gravity AC03 |PO3 1 NAO3AXX
Volumetrics (calculations)
Volume Percent of Air Voids AASHTO PP19 3 LAOTIAXX-LAO3AXX
Percent Voids 1n Mineral Aggregate AASHTO PP19 3 LAOITAXX-LAO3AXX
Vouids Filled with Asphalt AASHTO PP19 3 LAOIAXX-LAO3AXX

Note 1: For Project 370900 Ny, = 8, Npe,pn = 96, Ny = 152, XX represents Sections 01 and 03
Note 2: Section 03 uses same aggregate gradation as in Section 02, Superpave Mix Design but with

alternative binder PG 70-22
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TABLE 9A

Revised 6/20/97

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Level 1 Mix Design Testing for DOT and Alternative Superpave Mixes

Laboratory Test LTPP LTPP No. of Tests/ {Source of Material (Specimen)
Test Protocol Test Section

Gyratory Compacted Test Specimen
for Sections 370960, 370961, 370962,
370963, 370964 and 370965
@ Design % AC and Ny,

% AC Wearing Course (/2 Smm max) AASHTO TP4 3 NAOIAXX-NAO3AXX (LAOTAXX-LAO3AXX)
@ Design % AC and 7% Air Voids

% AC Wearing Course (/2 5 mm man) AASHTO TP4 6 NAO4AXX-NAOIAXX (LAO4AXX-LAOSAXX)
Moisture Susceptibility ACO05 P05 1 LAO4AXX-LAO9AXX
Bulk Specific Gravity AC02 P02 9 LAOTAXX-LAOSAXX
Maximum Specific Gravity ACO03 |P03 1 NAO3AXX
Volumetrics (calculations)*
Volume Percent of Air Voids AASHTO PP19 3 LAOTAXX-LAO3ZAXX
Percent Voids in Mineral Aggregate AASHTO PP19 3 LAOIAXX-LAO3AXX
Voids Filled with Asphalt AASHTO PP19 3 LAOIAXX-LAO3AXX

Note 1: For Project 370900 N, = 8, Npeggn = 96, Nyyae - 152, XX represents Sections 60, 61, 62, 63, 64 and 65

Note 2: Sections 60, 62, 64 and 65 use same aggregate gradation as in Section 02, Superpave Mix Design but with
alternative binders PG 76-22, SBR MOD PG 76-22, SBS MOD PG 76-22 and PG 70-22 respectively

* For Volumetric Calculations use the Bulk Specific Gravity @ Np.,, estimated from the Density vs. Gyrations

Curves from the Ny, specimen
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TABLE 10
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Quality Control Field Laboratory Testing of Paver Samples Other Than Superpave AC Mixes

Revised 5/7/97

Laboratory Test LTPP |LTPP No. of Source of Material (Specimen)
Test Protocol Tests/Layer
Gyratory Compaction @ N ,,,, (Paver Samples) AASHTO TP4 6 B01AXX-B06AXX (DA01AXX-DA06AXX)
per test
370900 Ny, = 169 section
Bulk Spectfic Gravity - G AC02 |P02 6 DAO01AXX-DA0O6AXX
per test
section
Asphalt Content (Extraction) ACO04 |P04 2 BO1AXX, BO6AXX
per test
section
Aggregate Gradation AGO4 |P14 2 BO1AXX, BO6AXX
(Extracted Aggregate) per test
section
Mawumum Specific Gravity - Gy, ACO03 |PO3 2 BO1AXX, BO6AXX
per test
section
Volumetrics
Volume Percent of Air Voids AASHTO PP19 6 DAOTAXX-DA06AXX
Percent Voids tn Mineral Agg AASHTO PP19 per test
Voids Filled with Asphalt AASHTO PP19 section

Note Gy @ Nyjar < 98% Gy XX - Section Numbers 01 and 03

mm?>

Bulk Samples of Surface Courses are BA0!-BA06
GC Specimen Numbers for Surface Courses are DA0/-DA06
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 10A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Quality Control Field Laboratory Testing of Paver Samples

Laboratory Test LTPP |LTPP No. of Source of Material (Specimen)
Test Protocol Tests
Gyratory Compaction @ N . (Paver Samples) AASHTO TP4 6 B01A60-B06A60 (DAO1A60-DAO6A6GO)

per test BO1A61-B06A61 (DAO1A61I-DAO6AG])
section B01A62-B06A62 (DAO1A62-DA06A62)
BO1A63-B06A63 (DA01A63-DA06AG63)
370900 Ny, = 152 BO1A64-B06A64 (DAOT1A64-DA06AG4)
BO1A65-B06A65 (DAO1A65-DA06A6S)

Bulk Specific Gravity - G, AC02 [P02 6 DAO1A60-DA06A60, DAO1A63-DA06AG63
per test DAO1AG61-DA06A6T, DAOIA64-DA0G6AGS
section DAO1A62-DA06A62, DACIA65-DA06AGS

Asphalt Content (Extraction) ACO4 |PO4 2 B01A60, BO6A60, BO1A63, BO6AG63
per test BO1A61, BO6A61, BO1A64, BO6A64
section BO1A62, BO6A62, BO1A65, BO6AGS

Aggregate Gradation AGO04 |P14 2 B01A60, BO6A60, BO1A63, BO6A63
(Extracted Aggregate) per test BO1A61, BO6A61, BO1A64, BO6A64
section BO1A62, BO6A62, BO1A6S, BO6A6S

Maximum Specific Gravity - G, AC03 |P0O3 2 B01A60, B0O6A60, BO1A63, B06A63
per test BO1A61, B06A61, BOLA64, B0O6A64
section BO1A62, BO6A62, BO1AG6S, BO6A65

Volumetrics*
Volume Percent of A Voids AASHTO PP19 6 DAO1A60-DAO06A60, DAG1AG3-DA06A63
Percent Voids in Mineral Agg AASHTO PP19 per test DAO1A61-DA06A61, DAOIA64-DA0G6A64
Vouds Filled with Asphalt AASHTO PP19 section DAO1A62-DA06A62, DA01A65-DA06AGS

Note. G, <98% G
* For Volumetric Calculations use the Bulk Specific Gravity @ Np,g,, €stimated from the compaction
Density vs Gyrations Curves of Ny, specimen
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TABLE 11
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Level 3 Mix Testing, Agency Laboratory

Laboratory Test LTPP |LTPP No. of Source of Material (Specimen)
Test Protocol Tests

Gyratory Compactor @ Ny, (Lab Samples) AASHTO TP4 6 NAOQIA02-NA06AO02 (LAO1A02-LA06A02)
Gyratory Compactor @ 3% AV (Lab Samples) AASHTO 1P4 2 NA07A02-NAOSA02 (LA07A02-LAOBAOQ2)
Gyratory Compactor @ 7% AV (Lab Samples) AASHTO TP4 32 NA09A02-NA40A02 (LA09A02-LA40A02)
Gyratory Compactor @ 3% AV (Feld Samples) AASHTO TP4 2 BAO1AO2 BA34A02 (DAO1A02, DA34A02)
Gyratory Compactor @ 7% AV (Field Samples) AASHTO TP4 26 BA05A02-BA30A02 (DA05SA02-DA30A02)
Gyratory Compactor @ Ny, (Field Samples) AASHTO TP4 6 BA02A02-BA04A02, BA31A02-BA33A02

(DA02A02-DA04A02, DA31A02-DA33A02)
Bulk Specific Gravity AC02 (P02 24 LAO1A02-LA06A02, LAOSAO2-LA14A02

DA02A02-DA04A02 DA31A02-DA33A02
[LAO7AO02. LA15A02, LA38A02,
DA06A02, DA16A02, DA22A02]

Asphalt Content (Extraction) AC04 P04 3 BAO05A02-BA06A02, BA34A02

Aggregate Gradation (Extracted Aggregate) AGO04 |P14 3 BA05A02-BA06A02, BA34A02

Maximum Specific Gravity AC03 P03 4 NA15A02. BAO5SA02-BA06A02, NA34A02

Moisture Susceptibthity ACO5 P05 1 LAO09A02-LA14A02

Volumetrics** Same Specimen for All Volumetrics
Volume Percent of Air Voids AASHTO PP19 12 LAO1A02-LA06A02, DA02A02-DA04A02, DA31A02-DA33A02
Percent Voids 1n Mineral Aggregate AASHTO PP19 12 Same
Voids Filled with Asphalt AASHTO PP19 12 Same

Bulk Paver Samples n 370902 are approximately 70kg (12 or more compacted specimens from each sample)
See Notes on Preparation of Gyratory Compacted Test Specimen attached Ny, = 169

*#* The corrected bulk density at NDesign shall be estimated from the gyratory compaction curves, Density vs
Gyrations to Ny, for calculation of the volumetric properties

[ ] These specimens are then included in the shipment with other Gyratory Compacted Samples to the LTPP Contractor Laboratory, Law Engineering
and the Superpave Regional Test Center (Note } for SRTC substitute Materials Reference Library (MRL)
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TABLE 12

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Level 3 Mix Testing, LTPP Contractor Laboratory

Revised 2/18/97

Laboratory Test LTPP |LTPP No. of Source of Material
Test Protocol Tests

Creep Comphance AC06 P06 12 LA19A02-LA22A02

DA15A02, DA16A02, DA18A02, DA30A02

CA03A02, CA14A02, CA23A02, CA32A02
Indirect Tensile Strength ACO7 P07 12 LA15A02-1LA18A02

DAO05SA02, DA09A02, DA17A02, DA29A02

CA07A02, CA16A02, CA21A02, CA31A02
Resilient Modulus ACO7 P07 3 LA16A02-LA18A02

DA09A02, DA17A02, DA29A02

CA16A02, CA21A02, CA31A02

Note 100mm dia test specimen will be cored from the 152mm dia specimen and cores

32




FHWA-LTPP-NARO

TABLE 13

Revised 5/7/97

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Level 3 Mix Testing, Superpave Regional Test Center (For SRTC Substitute MRL)

Laboratory Test LTPP No. of Source of Material/Product
Protocol Tests
Frequency Sweep at Constant Height AASHTO M-003, P-005 10 LA23A02-LA26A02
SST-1 DAO6A02, DAI0A02, DA24A02, DA28A02
Simple Shear at Constant Height AASHTO M-003, P-005 CA04A02, CA30A02
SST-1
Umaxial Strain AASHTO M-003, P-005 10 LA27A02-LA30A02
SST-2 DAO7A02, DA11A02, DA23A02, DA27A02
Volumetric Test AASHTO M-003, P-005 CAI12A02, CA22A02
SST-2
Repeated Shear at Constant Stress Ratio AASHTO M-003, P-005 6 LA07A02, LAOBAO2
DA01A02, DA34A02
SST-3 CA09A02, CA26A02
Indirect Tensile Creep Compliance AASHTO M-005 30 LA31A02-LA40A02
SP-IT DAO08AO2, DA12A02-DA14A02
Indirect Tensile Strength AASHTO M-005 DA19A02-DA22A02, DA25A02, DA26A02
CAO01A02, CA08A02, CA10A02, CA13A02
CA17A02-CA18A02, CA20A02, CA27A02
SP-IT CA29A02, CA34A02

Note: The Gyiratory Compacted Specimens from Laboiatory Prepared Mix (LA) and Plant Mix (DA)

are to be sent to the MRL for storage until revised Laboratory Testing 1s Finalized
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TABLE 14
Bulk Material Samples to be Shipped to the LTPP
Materials Reference Library (MRL)
1625 Crane Way, Sparks, NV, 89431

from Project 370900
Material Number
Asphalt cement collected from the plant 1 for each type of binder
in 19-litre pails
Combined coarse and fine aggregate 10 for each aggregate combination
obtained from the plant and stored in
19-litre pails
HMAC binder course mix 1n Mount on plywood pallet approx. 350 Ibs.
12-6" dia. x 12" high cylinders
HMAC base course mix in Mount on plywood pallet approx 350 lbs.
12-6" dia. x 12" high cylinders

Notes:
The MRL will provide containers and will pay for shipping costs

Contact the MRL @ (702) 358-7574 prior to construction to make arrangements for sample
containers and to receive specific shipping instructions The contact person 1s Mr Jim Nichols.

Only one sample of each unique asphalt binder used in the SPS-9A mixes 1s needed.
If the same binder 1s used 1n more than one mix, then only one sample of that binder
should be obtained.

A copy of LTPP Field Operations Information Form | should be completed and attached to

all MRL shipments A copy of the form should be mailed separately to the MRL. Mail other
completed copy to Mr Alfred Lip at the LTPP Regonal office, 415 Lawrence Bell Drive, Suite 3,
Ambherst, NY, 14221 - telephone (716) 632-0804.

See also Table 13
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TABLE 14A
Bulk Material Samples to be Shipped to the LTPP
Materials Reference Library (MRL)
1625 Crane Way, Sparks, NV, 89431

from Project 370900
Material Number
Asphalt cement collected from the plant 1 for each type of binder
n 19-litre pails
Combined coarse and fine aggregate 10 for each aggregate combination
obtained from the plant and stored 1n
19-litre pails
Notes:

The MRL will provide containers and will pay for shipping costs.

Contact the MRL @ (702) 358-7574 prior to construction to make arrangements for sample
containers and to receive specific shipping instructions. The contact person Is Mr Jim Nichols/
Rodney Soule.

Only one sample of each unique asphalt binder used in the SPS-9A mixes 1s needed.
If the same binder 1s used 1n more than one mix, then only one sample of that binder
should be obtained.

A copy of LTPP Field Operations Information Form 1 should be completed and attached to

all MRL shipments. A copy of the form should be mailed separately to the MRL. Mail other
completed copy to Mr. Alfred Lip at the LTPP Regional office, 415 Lawrence Bell Drive, Suite 3,
Ambherst, NY, 14221 - telephone (716) 632-0804.
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TABLE 15
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Agency Laboratory Tests on Cores Taken at Time A=0

Revised 5/7/97

Laboratory Test LTPP LTPP No. of Source of Material
Test Protocol Tests
Core Exammation/Thickness ACO1 POl 34 All Cores
Bulk Spectfic Gravity ACO2 P02 24 CA02A02, CAO6A02, CA11A02, CAISA02,
CA19A02, CA24A02, CA28A02, CA33A02
and All Cores from Sections 01, 03
Maximum Specific Gravity AC03  {P0O3 6 CAI11A02, CA24A02, CAOIAXX, CAOBAXX
Asphalt Content (Extraction) ACO04 P04 24 CA02A02, CA06A02, CA11A02, CA15A02,
CA19A02, CA24A02, CA28A02, CA33A02
and All Cores from Sections 01, 03
Agegregate Gradation (Extracted Agg ) AG04 |PI4 6 CA11A02, CA24A02 and CAO1AXX, CAOBAXX
Volumetrics
Volume Percent of Air Voids AASHTO PP19 6 CA11A02, CA24A02 and CAO1AXX. CAOBAXX
Percent Voids in Mineral Aggregate AASHTO PP19 6 CA11A02, CA24A02 and CAO1AXX, CAO8AXX
Vouds Filled with Asphalt AASHTO PP19 6 CA11A02, CA24A02 and CAO01AXX, CAO8AXX
Recovered Asphalt Cement
Abson Recovery AEOQl P21 24 CAQ2A02, CAO6A02 CA11A02, CA15A02,
CA19A02, CA24A02, CA28A02 and
CAO01AXX-CAO8AXX
Penetration @ S deg C AASHTO T49 3* Combined Sample from Each Test Section
Penetration @ 25 deg C and 46 deg C AE02 P22 6* Combined Sample from Each Test Section
Viscosity @ 60 deg Cand 135deg C AE05 P25 12 Combined Sample from Each Test Section
Specific Gravity @ 16 deg C AE03  |P23 6 Combined Sample from Each Test Section
Dynamic Shear @ 3 Temperatures** AASHTO TP3 6 Combined Sample from Each Test Section
Creep Stffness @ 2 Temperatures** AASHTO TP 6 Combined Sample from Each Test Section
Direct Tension (@ 2 Temperatures** AASHTO TP3 6 Combined Sample from Each Test Section

XX are for test sections 01 and 03
* Three penetration readings are required from each test

** The test temperatures should be the same as those used for the tests on the RTFOT-PAV conditioned samples
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TABLE 15A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Agency Laboratory Tests on Cores Taken at Time A=0

Revised 2-18/97

Laboratory Test LTPP LTPP No. of Source of Material
Test Protocol Tests

Core Examination/Thickness ACOl P01 48 All Cores

Bulk Specific Gravity AC02  |PO2 48 All Cores

Maximum Specific Gravity ACO03 P03 12 CAO1AXX, CAOBAXX

Asphalt Content (Extraction) ACO04 P04 48 All Cores

Aggregate Gradation (Extracted Agg ) AGO4 |P14 12 CAO01AXX, CAOBAXX

Volumetrics
Volume Percent of Air Voids AASHTO PPI9S 12 CAO01AXX, CAOBAXX
Percent Voids in Mineral Aggregate AASHTO PP19 12 CAOIAXX, CAOBAXX
Voids Filled with Asphait AASHTO PP19 12 CAO0IAXX, CAOBAXX

Recovered Asphalt Cement
Abson Recovery AE0I P21 48 CAO01AXX-CAO8BAXX
Penetration @ 5 deg C AASHTO T49 6* Combined Sample from each Test Section
Penctration @ 25 deg C and 46 deg C AL02  |P22 12* Combined Sample from each Test Section
Viscostty @ 60 deg Cand 135 deg C AEQS  |P25 24 Combined Sample from each Test Section
Specific Gravity @ 16 deg C AEQ3 P23 12 Combined Sample from each Test Section
Dynamic Shear @ 3 Temperatures** AASHTO TPS 12 Combined Sample from each Test Section
Creep Suffness @ 2 Temperatures** AASHTO TPI 12 Combined Sample from each Test Section
Direct Tension @ 2 Temperatures** AASHTO TP3 12 Combined Sample from each Test Section

XX are for test sections 60, 61, 62, 63, 64 and 65

* Three penetration readings are required for each test
** The test temperatures should be the same as those used for the RTFOT-PAV conditioned samples performed during initial binder grading
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TABLE 16
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Post Construction Monitoring Tests on All Sections - Agency Laboratory
Cores at Time Intervals B Through F (6, 12, 18, 24, 48 Months)

Revised 2/18/97

Laboratory Test LTPP LTPP No. of Source of Material
Test Protocol Tests
Core Examination/Thickness ACO1 P01 24 per |All Cores from All Sections
time
interval
Bulk Specific Gravity ACO02  {PO2 24 All Cores from All Sections
Maximum Specific Gravity ACO3 P03 6 (CA01tXX, CA08tXX), All Sections
Asphalt Content (Extraction) ACO4 P04 24 All Cores from All Sections
Aggregate Gradation (Extracted Agg ) AGO+ P14 6 (CAO01t01 CAO08t01), (CAO01t02, CA08t02).
(CA01103, CA08t03)
Volumetrics*
Volume Percent of Air Vouds AASHTO PP19 6 CAO01tXX, CAO08tXX
Percent Vouds in Mineral Aggregate AASHTO PP19 6 CAOLXX, CAO8tXX
Vouds Filied with Asphalt AASHTO PP19 6 CAO01tXX, CAO08tXX
Recovered Asphalt Cement
Abson Recovery AE01 P21 24 All Cores
Penetration @) 5 deg C AASHTO T49 3***  |Combined Recovered AC from Each Section
Penetration @ 25 deg C and 46 deg C AL02  [P22 6***  |Combined Recovered AC from Each Section
Viscosity @ 60 deg Cand 135deg C AEQS  [P25 12 Combined Recovered AC from Each Section
Specific Gravity @ 16 deg C AL03 P23 6 Combined Recovered AC from Each Section
Dynamic Shear @ 3 Temperatures** AASHTO TPS 6 Combined Recovered AC from Each Section
Creep Stuiffness @ 2 Temperatures** AASHTO TP1 6 Combined Recovered AC from Each Section
Direct Tension @ 2 Temperatures** AASHTO TP3 6 Combined Recovered AC from Each Section

* Estimate max theoretical specific gravity using eatracted AC content and aggregate effective S G

determined during construction

** The test temperatures should be the same as those used for the tests on the RTFOT-PAV conditioned

samples performed during the imtial binder grading
*** Three penetration readings are required from each test
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TABLE 16A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Post Construction Monitoring Tests on Al Sections - Agency Laboratory
Cores at Time Intervals B Through F (6, 12, 18, 24, 48 Months)

Revised 2/18/97

Laboratory Test LTPP LTPP No. of Source of Material
Test Protocol Tests
Core Examination/Thickness ACO1 P01 48 per  |All Cores from All Sections
time
interval
Bulk Specific Gravity AC02 P02 48 All Cores from All Sections
Maximum Specific Gravity ACO3 P03 12 CAO01tXX, CAO08tXX (All Sections)
Asphalt Content (Extraction) ACO4 PO+ 48 All Cores from All Sections
Aggregate Gradauon (Extracted Agg ) AGO4 P14 12 (CA01160, CA08160), (CAOLt61, CAO8t61),
(CAO01t62, CA08t62), (CAO1t63, CAO8t63)
(CAO1164, CA08t64), (CAOD1t65, CAO8L65)
Volumetrics*
Volume Percent of Air Voids AASHTO PP19 12 CAO01tXX. CA08tXX (All Sections)
Percent Voids in Mineral Aggregate AASHTO PP19 12 CA01tXX, CA08tXX (All Sections)
Voids Filled with Asphalt AASHTO PP19 12 CAO01tXX, CA08tXX (All Sections)
Recovered Asphalt Cement
Abson Recovery AEO01 P21 48 All Cores
Penetration @ 5 deg C AASHTO T49 6*** [Combined Recovered AC from Each Section
Penetration @ 25 deg C and 46 deg C AEO02 P22 12***  |Combined Recovered AC from Each Section
Viscosity @ 60 deg C and 135 deg C AE05 P25 24 Combined Recovered AC from Each Section
Specific Gravity @ 16 deg C AE03  |P23 12 Combined Recovered AC from Each Section
Dynamic Sheai ‘@) 3 Temperatures** AASHTO TP5 12 Combined Recovered AC from Each Section
Creep Stiffness (@ 2 Temperatures** AASHTO TPI 12 Combined Recovered AC from Each Section
Direct Tension @ 2 Temperatures** AASHTO TP3 12 Combined Recovered AC from Each Section

* Esumate max theoretical specific gravity using extracted AC content and aggregate effective S G.

determined during construction

** The test temperatures should be the same as those used for the tests on the RTFOT-PAV conditioned

samples performed during the initial binder grading
*++* Three penetration readings are required from each test
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TABLE 17
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Subgrade
Laboratory: Agency

Sample [Constr. |Offset|Sample |Lab [Description of Sample |Laboratory Handling & Test Sequencing

Location |Sta. Ft. No. Test First Second Third Fourth [Fifth Sixth
No. No.

Subgrade

B90A01 30+00 5 BS01A01 | 1 [10kg Bulk Sample SS01/P51 SS03/P43 SS04/P52

BY0A02 52+50 5 BS01A02 | 1 |10kg Buik Sample SS01/P51 SS03/P43 SS04/P52

BY90A03 91+00 5 BS01A03 | 1 |10kg Buik Sample SS01/P51 SS03/P43 SS04/P52

B90AO1 30+00 5 MS01A01 | 1 {Moisture Jar Sample S$S09/P49

B90A0D2 52+50 5 | MS01A02| 1 |Moisture Jar Sample SS09/P49

B90A03 91+00 5 MS01A03 | 1 |Moisture Jar Sample SS09/P49
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TABLE 17A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Subgrade
Laboratory: Agency

Sample |[Constr. |Offset{Sample |Lab |Description of Sample |Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test First Second Third Fourth Fifth Sixth
No. No.

Subgrade

AO1AB0 | 96+75 3 BS01A60 | 1 |10kg Bulk Sample SS01/P51 S$S03/P43 SS04/P52
AQ2AB0 | 91+25 3 BS02A60| 2 |10kg Bulk Sample S$S01/P51 SS503/P43 S$S04/P52
AQ01A61 82+75 3 BS01A61 | 1 ]10kg Butk Sample SS01/P51 SS03/P43 SS804/P52
A02AB1 77+25 3 BS02A61 | 2 |10kg Bulk Sample SS01/P51 SS03/P43 SS504/P52
AO1A62 | 68+75 3 BS01A62 | 1 |10 kg Bulk Sample SS01/P51 SS03/P43 S§504/P52
A02AB2 | 63+25 3 BS02A62 | 2 }10kg Bulk Sample SS01/P51 S§S03/P43 SS04/P52
AO01A63 54+75 3 BS01A63| 1 |10kg Bulk Sample SS01/P51 SS03/P43 S$S804/P52
AO2A63 | 49+25 3 BS02A63| 2 |10kg Bulk Sample SS01/P51 SS03/P43 $504/P52
AQ1A64 | 40+75 3 BS01A64 | 1 |10kg Bulk Sample SS01/P51 SS03/P43 SS04/P52
AQ2A6B4 35+25 3 BS02A64 | 2 |10 kg Bulk Sample SS01/P51 SS03/P43 $S04/P52
AQO1ABS | 26+75 3 BS01A65| 1 |10 kg Bulk Sample $S01/P51 SS03/P43 S504/P52
AQ2AB5 | 21+25 3 BS02A65 | 2 |10kg Bulk Sample SS01/P51 $S03/P43 S$S04/P52
AQ01AB0 96+75 3 |MS01A60| 1 |Moisture Jar Sample SS09/P49

A02A60 91+25 3 | MS02A60| 2 |Moisture Jar Sample SS09/P49

AO01AB1 82+75 3 MS01A61| 1 [|Moisture Jar Sample SS09/P49

AQ02A61 77+25 3 | MS02A61| 2 |Moisture Jar Sample SS09/P49

A01AB2 68+75 3 | MS01A62} 1 [Moisture Jar Sample SS09/P49

AD2AB2 63+25 3 | MS02A62| 2 {[Moisture Jar Sample SS09/P49

AO1A63 54+75 3 [ MS01A63| 1 [Moisture Jar Sample SS09/P49

AD2A63 49+25 3 MS02A63| 2 [|Moisture Jar Sample SS09/P49

AO1A64 40+75 3 | MS01A64| 1 [Moisture Jar Sample SS09/P49

A02AB4 35+25 3 | MS02A64| 2 |Moisture Jar Sample SS09/P49

A01A65 26475 3 | MS01A65) 1 [Moaisture Jar Sample SS09/P49

AQ2A65 21+25 3 | MS02A65| 2 |Moisture Jar Sample SS09/P49
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TABLE 18
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Combined Aggregate Samples
Laboratory: Agency
Sample |Constr. |Offset|Sample [Lab |Description of Sample |Laboratory Handling & Test Sequencing
Location [Sta. Ft. No. Test First Second Third Fourth Fifth Sixth
No. No.
Plant BUO1AO1 | 3 }400 kg Combined Agg AGO04/P14 AGO01/P11 {PADOT TM621| AASHTO T96 | AASHTO T112
Sample AG02/P12 ASTM C1252 | AASHTO T104| AASHTO T176
NC Standard Mix AASHTO T100 ASTM D4791
Plant BUO1A02 | 3 |400 kg Combined Agg AG04/P14 AG01/P11 |PADOT TM621| AASHTO T96 | AASHTO T112
Sample AG02/P12 ASTM C1252 | AASHTO T104| AASHTO T176
Superpave AASHTO T100 ASTM D4791
FHWA-LTPP Revised 10/28/98
TABLE 18A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Combined Aggregate Samples
Laboratory: Agency
Sample [Constr. Offset|Sample |[Lab |Description of Sample |Laboratory Handling & Test Sequencing
Location [Sta. Ft. No. Test First Second Third Fourth Fifth Sixth
No. No.
Plant BUO1AB5| 3 |400 kg Combined Agg AG04/P14 AG01/P11 |PADOT TM621| AASHTO T96 | AASHTO T112
Sample AG02/P12 ASTM C1252 [ AASHTO T104| AASHTO T176
Superpave AASHTO T100 ASTM D4791
Plant BUO1A63 | 3 [400 kg Combined Agg AG04/P14 AGO01/P11 |PADOT TM621| AASHTO T96 | AASHTO T112
‘ISample AG02/P12 ASTM C1252 | AASHTO T104| AASHTO T176
NC Standard Mix AASHTO T100 ASTM D4791
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TABLE 19
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Asphalt Binder Samples
Laboratory: Agency
Sample |[Constr. |Offset|{Sample |Lab [Description of Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test |Sample First Second Third Fourth Fifth Sixth
No. No.
Plant BCO1A01| 3 |19 Litre Sample of | AASHTO T49| ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
AC-20 AEQ02/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
AE05/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BC01A02 | 3 |19 Litre Sample of | AASHTO T49 | ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
PG 64-22 AEQ2/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
AE05/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BCO1A03 | 3 [19 Litre Sample of | AASHTO T49 | ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
PG 70-22 AE02/P22 | ASSHTO TPS | AASHTO TP5 | AASHTO TP5
AEOQ5/P25 AASHTO TP1
AE03/P23 AASHTO TP1
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TABLE 19A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Asphalt Binder Samples

Laboratory: Agency

Revised 10/28/98

Sample |Constr. |Offset|Sample |Lab [Description of Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test {Sample First Second Third Fourth Fifth Sixth
No. No.
Plant BCO1A60| 3 {19 Litre Sample of | AASHTO T49 | ASTM D4402 | AASHTO T240} AASHTO PP1 | AASHTO TP3
PG 76-22 AE02/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
AE05/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BCO1A62{ 3 |19 Litre Sample of | AASHTO T49| ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
SBR Mod AEQ2/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
PG 76-22 AE05/P25 AASHTO TP1
AEQ03/P23 AASHTO TP1
Plant BCO1A63} 3 |19 Litre Sample of | AASHTO T49 | ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
AC-20 AE02/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
AEOQ5/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BCO1A64 1 3 |19 Litre Sample of | AASHTO T49| ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
SBS Mod AE02/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5
PG 76-22 AE05/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BC01A65| 3 |19 Litre Sample of | AASHTO T49 | ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
PG 70-22 AEQ2/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TPS
AE05/P25 AASHTO TP1
AE03/P23 AASHTO TP1
Plant BCO1A61| 3 [19 Litre Sample of { AASHTO T49 | ASTM D4402 | AASHTO T240 | AASHTO PP1 | AASHTO TP3
PG 64-22 AEQ2/P22 | ASSHTO TP5 | AASHTO TP5 | AASHTO TP5S
AEQ5/P25 AASHTO TP1
AEQ3/P23 AASHTO TP1
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 20
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Other Than Superpave Laboratory Prepared Mixes
Laboratory: Agency
Surface Course Mixes at Design % AC

Sample Gyratory Compaction Compacted |Laboratory Handling
Preparation At Specimen |Approx. |[Sample & Test Sequencing
No. Height Batch No. First Second Third Fourth
mm. g. _
NAO1A01 Niviax 115 4700 LAO1A01 | AC02/P02 PP-19*
NAO02A01 Nmax 115 4700 LAO2A01 | ACO02/P02 PP-19*
NAO3A01 Numax 115 4700 LAO3A01 | AC02/P02 PP-19*
NAQ3A01 - - 2000 - ACO03/P03
NAO4A01 7 % AV 140 5700 LAO4A01 | AC02/P02 | ACO05/P05
NAO5A01 7 % AV 140 5700 LAOSA01 | AC02/P02 | ACO05/P05
NAOBAQO1 7% AV 140 5700 LAOBAO1 | ACO2/P02 | ACO05/P05
NAO7A01 7% AV 140 5700 LAO7A01 | AC02/P02 | ACOS5/P05
NAOBAO1 7% AV 140 5700 LAOBAO1 | AC02/P02 | ACOS5/P0S
NAOSAO1 7 % AV 140 5700 LAQ9AO1 | AC02/P02 | ACO5/P05
NAO1A03 Nuax 115 4700 LAC1A03 | AC02/P02 PP-19*
NAQ2A03 Nitax 115 4700 LAO2A03 | ACO2/P02 PP-19*
NAOQ3A03 Npax 115 4700 LAO3A03 | AC02/P02 PP-19*
NAO3A03 - -— -— ACO03/P03
NAO4A03 7 % AV 140 5700 LAO4A03 | AC02/P02 | ACOS5/P05
NAO5A03 7% AV 140 5700 LAOSA03 | AC02/P02 | ACO05/P05
NAQOBAO3 7% AV 140 5700 LAOBAO3 | AC02/P02 | ACQ5/P0S
NAO7A03 7 % AV 140 5700 LAO7A03 | AC02/P02 | ACO05/P05
NAO8BAQD3 7 % AV 140 5700 LAOSBAO3 | AC02/P02 | ACO05/P05
NAO9AOD3 7 % AV 140 5700 LAQOSAO3 | AC02/P02 | ACO05/P05

* Use bulk specific gravity Npes,q, €stimated from gyrations vs density plots Mark the top of
GC specimen with a 'T", 1abel the specimen
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FHWA-LTPP-NARO
TABLE 20A

Revised 2/18/97

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Other Than Superpave Laboratory Prepared Mixes

Laboratory: Agency
Surface Course Mixes at Design % AC

Page 1/2

Sample Gyratory Compaction Compacted |Laboratory Handling
Preparation |At Specimen |Approx. |Sample & Test Sequencing _
No. Height Batch No. First Second Third Fourth

mm. g. _
NAO1AB0 Nyax 115 4700 LAO1AB0 | AC02/P02 PP-19*
NAQ2A60 Npax 115 4700 LAO2A60 | AC02/P02 PP-19*
NAO3A60 Nwmax 115 4700 LAO3A60 | AC02/P02 PP-19*
NAO3A60 — -— 2000 -— AC03/P03
NAO4AG0 7% AV 140 5700 LAC4A60 | ACO2/P02 | ACOQ5/P05
NAOSA60 7 % AV 140 5700 LAOSAB0 | AC02/P02| ACO05/P0O5
NAOBAS0O 7 % AV 140 5700 LAOBAGB0 | AC02/P02| ACO5/P05
NAO7A80 7 % AV 140 5700 LAOTA60 | AC02/P02 | ACO05/P05
NAOBAG60 7 % AV 140 5700 LAOBAB0 | AC02/P02| ACO05/P05
NAOSAG0 7 % AV 140 5700 LAQ9A60 | AC02/P02| ACO05/P05
NAO1A61 Nuax 115 4700 LAO1AB61 | AC02/P02 PP-19*
NAO2A61 Numax 115 4700 LAO2A61 | AC02/P02 PP-19*
NAO3A61 Nuax 115 4700 LAQ3AB1 | AC02/P02 PP-19*
NAO3A61 — — - - ACO03/P03
NAO4A61 7 % AV 140 5700 LAO4A61 | AC0O2/P02 | ACO05/P05
NAO5A61 7 % AV 140 5700 LAOSAG61 | AC02/P02 | ACO05/P0S
NAOB6A61 7 % AV 140 5700 LAO6AB1 | AC02/P02| ACO05/PO5
NAO7A61 7 % AV 140 5700 LAO7AB61 | AC02/P02 | ACO05/P0O5
NAOBAG1 7 % AV 140 5700 LAO8BAG1 | AC02/P02 | ACO05/P0O5
NAOSAB1 7 % AV 140 5700 LAOSA61 | AC02/P02 | ACO05/P05
NAO1AB62 Nwax 115 4700 LAO1A62 | AC02/P02 PP-19*
NAQ2A62 Nmax 115 4700 LAO2A62 | AC02/P02 PP-19*
NAO3A62 Nwmax 115 4700 LAO3A62 | AC02/P02 PP-19*
NAO3A62 - - - -— ACO03/P03
NAO4A62 7 % AV 140 5700 LAQ4A62 | AC02/P02| ACQS5/PQS
NAO5A62 7 % AV 140 5700 LAOSA62 | AC02/P02 | ACO5/P0O5
NAOBAG2 7 % AV 140 5700 LAOBAG2 | AC02/P02| ACO05/P05
NAO7A62 7 % AV 140 5700 LAO7A62 | ACO2/P02 | ACO05/P05
NAO8A62 7 % AV 140 5700 LAOBAG2 | AC02/P02 | ACO05/P0O5S
NAQSAG2 7% AV 140 5700 LAOSA62 | AC02/P02| ACO05/P05

* Use bulk specific gravity Np.sq, estimated from gyrations vs density plots Mark the top of
GC specimen with a 'T", label the specimen
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FHWA-LTPP-NARO
TABLE 20A (Cont.)

Revised 2/18/97

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Other Than Superpave Laboratory Prepared Mixes

Laboratory: Agency
Surface Course Mixes at Design % AC

Page 2/2

Sample Gyratory Compaction Compacted {Laboratory Handling
Preparation |At Specimen |Approx. [Sample & Test Sequencing
No. Height Batch No. First Second Third Fourth

_|mm. g.
NAO1AB63 Nmax 115 4700 LAO1A60 | AC02/P02 PP-19*
NAO2AB63 Nmax 115 4700 LA02A60 | AC02/P02 PP-19*
NAO3AG3 Nmax 115 4700 LAO3A60 | ACO2/P02 PP-19*
NAOQ3AG63 - - 2000 - ACO03/P03
NA04AB3 7 % AV 140 5700 LAD4AB0 | ACO2/P02 | ACOS5/P0S
NAO5A63 7 % AV 140 5700 LAOSA60 | AC0O2/P02 | ACO05/P05
NAOBA63 7 % AV 140 5700 LAOBAB0 | ACO2/P02 | ACO5/P05
NAQ7AB3 7% AV 140 5700 LAO7TAB0 | ACO2/P02 | ACO5/P05
NAOBA63 7 % AV 140 5700 LAOBAB0 | AC02/P02 | ACO05/P05
NA09AB3 7 % AV 140 5700 LAQOSA60 | AC02/P02 | ACO05/P05
NAO1A64 Nuax 115 4700 LAD1AB1 | AC02/P02 PP-19*
NAO2AG4 Npax 115 4700 LAO2A61 | AC02/P02 pPP-19*
NA03A64 Nax 115 4700 LAO3A61 | AC02/P02 PP-19*
NAO3AB4 - -— 2000 - ACO03/P03
NA04AG4 7 % AV 140 5700 LAQ4A61 | AC02/P02| ACO05/P05
NAO5A64 7 % AV 140 5700 LAQO5A61 | AC02/P02 | ACO05/P05
NAOBAG4 7 % AV 140 5700 LAOBAB1 | ACO2/P02 | ACO05/P05
NAQO7A64 7% AV 140 5700 LAO7A61 | AC0O2/P02| ACO05/P05
NA08AG4 7 % AV 140 5700 LAOBA61 | AC02/P02 | ACO05/P05
NAQ9A64 7 % AV 140 5700 LAO9A61 | AC02/P02 | ACO05/P05
NAO1AB5 Nitax 115 4700 LAO1AB2 | ACO2/P02 PP-19*
NAO2A65 Nmax 115 4700 LAQ2A62 | ACO02/P02 PP-19*
NAQ3A65 Nax 1156 4700 LAO3A62 | AC02/P02 PP-19*
NAO3A65 - 2000 - ACO3/P03
NAO4AB5 7% AV 140 5700 LAO4AB2 | ACO2/P02 | ACO05/P05
NAO5AB5 7 % AV 140 5700 LAO5A62 | AC02/P02 | ACO05/P05
NAOBABS 7 % AV 140 5700 LAOBAG2 | ACO2/P02 | ACO05/P05
NAOQ7AB5 7 % AV 140 5700 LAO7A62 | ACO2/P02 | ACO05/P05
NAOBAB5 7 % AV 140 5700 LAO8BAB2 | AC02/P02 | ACO05/P05
NAOYAGS 7% AV 140 5700 LAG9AB2 | AC02/P02 | ACO0S5/P05S

* Use bulk specific gravity Npesgn €stimated from gyrations vs density plots Mark the top of
GC specimen with a 'T', label the specimen
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TABLE 21

Revised 5/7/97

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC

Laboratory: Agency
Surface Course Mixes at Design % AC

Laboratory Tracking Table for Superpave Laboratory Prepared Mixes

Page 1/2

Sample Gyratory Compaction Compacted |Laboratory Handling
Preparation |At Specimen |Approx. [Sample & Test Sequencing
No. Height Batch No. First Second Third Fourth

mm. g.
NAO1A02 Nuax 115 4700 LAO1A02 | AC02/P02 PP-19
NA02A02 Nuax 115 4700 LAO2A02 | AC02/P02 PP-19
NAOQO3A02 Niax 115 4700 LAO3A02 | AC02/P02 PP-19
NAO4A02 Nuax 115 4700 LAO4AD2 | AC02/P02 PP-19
NAO5A02 Nuax 115 4700 LAOSA02 | AC02/P02 PP-19
NAOBAO2 Nmax 115 4700 LAOBAO02 | AC02/P02 PP-19
NAO7A02 3 % AV 140 5700 LAO7A02 | AC02/P02 SRTC
NAO8AO2 3% AV 140 5700 LAOBA02 SRTC
NAQOSAQ2 7 % AV 140 5700 LAO9AO2 | AC02/P02 | ACOS5/PO5
NA10A02 7 % AV 140 5700 LA10A02 | AC02/P02| ACO05/P0OS
NA11A02 7 % AV 140 5700 LA11A02 | AC02/P02 | ACOQ5/P0O5
NA12A02 7 % AV 140 5700 LA12A02 | AC02/P02 | ACO5/P05
NA13A02 7 % AV 140 5700 LA13A02 | AC02/P02 | ACO0S5/P05
NA14A02 7 % AV 140 5700 LA14A02 | AC02/P02 | ACO05/P05
NA15A02 7 % AV 140 5700 LA15A02 | AC02/P02 LCL
NA15A02 2000 ACO03/P03
NA16A02 7 % AV 140 5700 LA16A02 LCL
NA17A02 7 % AV 140 5700 LA17A02 LCL
NA18A02 7 % AV 140 5700 LA18A02 LCL
NA19A02 7 % AV 140 5700 LA19A02 LCL
NA20A02 7% AV 140 5700 LA20A02 LCL
NA21A02 7 % AV 140 5700 LA21A02 LCL
NA22A02 7 % AV 140 5700 LA22A02 LCL
NA23A02 7 % AV 140 5700 LA23A02 SRTC
NA24A02 7 % AV 140 5700 LA24A02 SRTC
NA25A02 7 % AV 140 5700 LA25A02 SRTC
NA26A02 7 % AV 140 5700 LA26A02 SRTC

LCL - LTPP Contractor Laboratory
SRTC - Superpave Regional Test Center (For SRTC Substitute MRL)
MRL - Matenals Reference Library
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FHWA-LTPP-NARO Revised 5/7/97
TABLE 21 (Cont.)

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Superpave Laboratory Prepared Mixes
Laboratory: Agency
Surface Course Mixes at Design % AC

Page 2/2
Sample Gyratory Compaction Compacted |Laboratory Handling
Preparation |[At Specimen |Approx. |Sample & Test Sequencing
No. Height Batch No. First Second Third Fourth
__{mm. g. 1
NA27A02 7% AV 140 5700 LA27A02 SRTC
NA28A02 7 % AV 140 5700 LA28A02 SRTC
NA29A02 7% AV 140 5700 LA29A02 SRTC
NA30A02 7 % AV 140 5700 LA30A02 SRTC
NA31A02 7% AV 140 5700 LA31A02 SRTC
NA32A02 7% AV 140 5700 LA32A02 SRTC
NA33A02 7 % AV 140 5700 LA33A02 SRTC
NA34A02 7 % AV 140 5700 LA34A02 SRTC
NA35A02 7 % AV 140 5700 LA35A02 SRTC
NA36A02 7 % AV 140 5700 LA36A02 SRTC
NA37A02 7% AV 140 5700 LA37A02 SRTC
NA38A02 7 % AV 140 5700 LA38A02 | ACO2/P02 SRTC
NA39A02 7 % AV 140 5700 LA39A02 SRTC
NA40A02 7% AV 140 5700 LA40A02 SRTC

SRTC - Superpave Regtonal Test Center (For SRTC Substitute MRL)
MRL - Matenals Reference Library
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FHWA-LTPP-NARO

TABLE 22.1
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Quality Control - Other than Superpave AC Mixes
Laboratory: Agency/Contractor (Field)

Revised 2/18/97

Sample [Constr.|Offset [Sample |Lab |Description of Sample Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test First Second Third Fourth |Fifth [Sixth
No. No

BO1A01 BAO01A01| 3 JUncompacted Mix Sample AC03/P03 AC04/P04 AGO04/P14
BO6A01 BA0BAO1| 3 |Uncompacted Mix Sample ACO03/P03 AC04/P04 | AGO04/P14
BO1AO1 DAO1A01| 3 |Gyratory Compactor @ Nyax AASHTO TP4 | ACO02/P02 PP19
B02A01 DA02A01| 3 [Gyratory Compactor @ Nyax AASHTO TP4 | AC02/P02 PP19
B03A01 DAO03A01| 3 |Gyratory Compactor @ Nyax AASHTO TP4 | AC02/P02 PP19
BO4A01 DA04AD1 3 |Gyratory Compactor @ Nyax AASHTO TP4 | AC02/P02 PP19
BO5A01 DA0SAD1] 3 |Gyratory Compactor @ Npyax AASHTO TP4 | AC02/P02 PP19
BOBAO1 DA0BA01| 3 |Gyratory Compactor @ Nyax AASHTO TP4 | AC02/P02 PP19
BO1A03 BAO1A03{ 3 |Uncompacted Mix Sample ACQ03/P03 AC04/P04 AGO04/P14
BO6A03 BAOBAO3| 3 |Uncompacted Mix Sample ACO03/P03 AC04/P04 | AG04/P14
BO1AQ3 DA01A03| 3 [Gyratory Compactor @ Niyax AASHTO TP4 | AC02/P02 PP19
B02A03 DA02A03| 3 |[Gyratory Compactor @ Nuyax AASHTO TP4 | AC02/P02 PP19
B0O3A03 DAO3A03| 3 |Gyratory Compactor @ Nyax AASHTO TP4 | AC02/P02 PP19
B0O4A03 DAQ4A03| 3 [Gyratory Compactor @ Nyax AASHTO TP4 | ACO02/P02 PP19
BO5A03 DA05A03| 3 |Gyratory Compactor @ Nuax AASHTO TP4 | AC02/P02 PP19
BO6A03 DA0BA0O3| 3 [Gyratory Compactor @ Ny AASHTO TP4 | AC02/P02 PP19
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FHWA-LTPP-NARO Revised 2/18/37
TABLE 22.1A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Quality Control - AC Overlay Mixes Other than Superpave
Laboratory: Agency/Contractor (Field)

Page 1/2
Sample |[Constr. |Offset [Sample [Lab |Description of Sample Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test First Second Third Fourth |Fifth  |Sixth
No. No.
B01A61 N/A N/A | BAO1AB1 3 |Paver Samples ACO04/P04 AG04/P14
BO6AG1 BA06A61| 3 |Paver Samples AC03/P03 AC04/P04 | AGO04/P14
BO1AB1 DAD1A61| 3 {Compacted at Ny AASHTO TP4 | ACO02/P02 PP19
B02A61 DA02A61| 3 [Compacted at Nyax AASHTO TP4 | AC02/P02 PP19
B0O3A61 DAO3A61 3 (Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B04AB1 DAD4A61| 3 |Compacted at Niyax AASHTO TP4 | AC02/P02 PP19
BO5A61 DA05AB1| 3 |Compacted at Nyay AASHTO TP4 | AC02/P02 PP19
B06A61 DA0BAB1| 3 |Compacted at Nyax AASHTO TP4 | ACO02/P02 PP19
B01A60 N/A N/A | BAO1A60}| 3 |Paver Samples AC03/P03 AC04/P04 | AGO04/P14
BO6A6B0 BAOGAB0O| 3 |Paver Samples AC03/P03 ACQ04/P04 | AGO04/P14
BO1A60 DAD1A60| 3 |Compacted at Nya AASHTO TP4 | AC02/P02 PP19
B02A60 DA02AB0| 3 {Compacted at Ny, AASHTO TP4 | ACO02/P02 PP19
B03A60 DA03AB0| 3 |Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B04A60 DA04AB0| 3 |Compacted at Ny AASHTO TP4 | ACO02/P02 PP19
BO5A60 DA0D5A60| 3 |Compacted at Nyax AASHTO TP4 | AC02/P02 PP19
B06A60 DA0BAB0| 3 |Compacted at Nyax AASHTO TP4 | ACO02/P02 PP19
B01A62 N/A N/A | BAO1A62| 3 |[Paver Samples AC03/P03 AC04/P04 | AG04/P14
B06A62 BAO6A62| 3 [Paver Samples AC03/P03 AC04/P04 | AGO04/P14
B0O1A62 DAO1AB2| 3 |Compacted at Ny« AASHTO TP4 | ACO02/P02 PP19
B02A62 DA02A62| 3 |Compacted at Nya« AASHTO TP4 | ACO02/P02 PP19
B03A62 DA03AB2| 3 |Compacted at Nyax AASHTO TP4 | AC02/P02 PP19
B04A62 DA04AB2| 3 |[Compacted at Nyax AASHTO TP4 | AC02/P02 PP19
B05A62 DA05A62| 3 |Compacted at Nyay AASHTO TP4 | AC02/P02 PP19
B06A62 DA06AB2| 3 |(Compacted at Nyax AASHTO TP4 | ACo02/P02 PP19
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Revised 2/18/97
TABLE 22.1A (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for Quality Control - AC Overlay Mixes Other than Superpave
Laboratory: Agency/Contractor (Field)
Page 2/2

Sample |Constr.{Offset |Sample |Lab |Description of Sample Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test First Second Third Fourth [Fifth |Sixth
No. No.
B0O1A63 N/A | N/A |BAO1AB3| 3 |Paver Samples ACO03/P03 ACO04/P04 | AG04/P14
BOBA63 BAOBA63| 3 |Paver Samples AC03/P03 AC04/P04 AGO04/P14
B01A63 DA01A63| 3 |Compacted at Ny,, AASHTO TP4 | AC02/P02 PP19
B02A63 DA02A63| 3 |Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B0O3A63 DA03A63| 3 [|Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B04A63 DAD4AB3| 3 [Compacted at Ny;, AASHTO TP4 | AC02/P02 PP19
BO5A63 DA05A63| 3 |Compacted at Nyax AASHTO TP4 | AC02/P02 PP19
BO6A63 DAOBAG3| 3 |Compacted at Ny,, AASHTO TP4 | AC02/P02 PP19
B01AG4 N/A N/A | BAO1A64] 3 |[Paver Samples AC03/P03 AC04/P04 AGO04/P14
B06A64 BAOB6AB4| 3 |[Paver Samples ACO03/P03 AC04/P04 | AG04/P14
B01A64 DAO1AB4| 3 |Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B02A64 DA02A64| 3 [Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
B03A64 DAO3A64| 3 |Compacted at Ny,, AASHTO TP4 | AC02/P02 PP19
B04A64 DAO4A64| 3 |Compacted at Ny,, AASHTO TP4 | AC02/P02 PP19
BO5A64 DAO5AB4| 3 [Compacted at Ny AASHTO TP4 | AC02/P02 PP19
BO6A6G4 DAOBAB4| 3 |Compacted at Nya, AASHTO TP4 | AC02/P02 PP19
BO1A65 N/A N/A | BAO1AB5| 3 |Paver Samples ACO03/P03 AC04/P04 AGO04/P14
BOBAGS BAOBA65] 3 |Paver Samples ACO03/P03 ACO04/P04 AG04/P14
BO1AB5 DAO1A65| 3 |Compacted at Ny,, AASHTO TP4 | AC02/P02 PP19
B02A65 DA02AB5| 3 |Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
BO3A65 DA03AB5| 3 (Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
BO4A65 DA04AB5| 3 [Compacted at Nya AASHTO TP4 | AC02/P02 PP19
BOSA65 DAO5A65] 3 |Compacted at Ny, AASHTO TP4 | AC02/P02 PP19
BOBAB5 DA06AB5| 3 |Compacted at Ny AASHTO TP4 | AC02/P02 PP19
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FHWA-LTPP-NARO Rewvised 5/7/97
TABLE 22.2
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Superpave Mixes (Field Samples)
Laboratory: Agency

Page 1/2
Sample [Constr. {Offset |Sample |Lab [Description of Sample Laboratory Handling & Test Sequencing
Location [Sta. Ft. No. Test Specimen Approx. First Second Third Fourth
No. No. Height mm.  [Batch g.
BO1A02 DAO1A02] 3 |GCS Field Sample @ 3% AV 140 5700 AASHTO TP4| SRTC
B02A02 DA02A02| 3 |GCS Field Sample @ Nyax 115 4700 AASHTO TP4 | AC02/P02 PP19
BO3A02 DA03A02| 3 |GCS Field Sample @ Nyax 115 4700 AASHTO TP4 | AC02/P02 PP19
B04A02 DAO4A02| 3 |GCS Field Sample @ Nuyax 115 4700 AASHTO TP4 | AC02/P02 PP19
B0O5A02 DA05A02} 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL
BO6A02 DAO6A02} 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 | AC02/P02 | SRTC
B0O7A02 DA07A021 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4} SRTC
BO8A0D2 DAOBAO2] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
BO9A02 DA09A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL
B05A02 BAO5A02] 3 |Uncompacted Plant Mix — 2000 ACO03/P03 | AC04/P04 | AG04/P14
BO6A02 BA0OB6A02| 3 {Uncompacted Plant Mix - 2000 ACO03/P03 | AC04/P04 | AG04/P14
B10A02 DA10A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B11A02 DA11A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B12A02 DA12A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B13A02 DA13A02| 3 |[GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B14A02 DA14A02| 3 [GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B15A02 DA15A02] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL
B16A02 DA16A02] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 | AC02/P02 LCL
B17A02 DA17A02} 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL
B18A02 DA18A02| 3 |[GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL

Note: For SRTC Substitute MRL
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FHWA-LTPP-NARO Revised 5/7/97
TABLE 22.2 (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for Superpave Mixes (Field Samples)
Laboratory: Agency
Page 2/2
Sample |[Constr.|Offset [Sample |Lab |Description of Sample Laboratory Handling & Test Sequencing
Location |Sta. Ft. No. Test Specimen Approx. First Second Third Fourth
No. No Height mm. |[Batchg.
B19A02 DA19A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 SRTC
B20A02 DA20A02| 3 [GCS Field Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B21A02 DA21A02] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 SRTC
B22A02 DA22A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 | AC02/P02 SRTC
B23A02 DA23A02| 3 |GCSField Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B24A02 DA24A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4| SRTC
B25A02 DA25A02] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B26A02 DA26A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B27A02 DA27A02] 3 |GCS Field Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B28A02 DA28A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTOTP4| SRTC
B29A02 DA29A02| 3 |GCS Field Sample @ 7% AV 140 5700 AASHTO TP4 LCL
B30A02 DA30A02| 3 |GCS Fieid Sample @ 7% AV 140 5700 AASHTO TP4 LCL
B31A02 DA31A02| 3 |GCS Field Sample @ Nuax 115 4700 | AASHTO TP4 | AC0O2/P02 | PP19
B32A02 DA32A02| 3 |GCS Field Sample @ Nyax 115 4700 | AASHTO TP4 | AC02/P02 | PP19
B33A02 DA33A02| 3 |GCSField Sample @ Nyax 115 4700 | AASHTO TP4 | AC02/P02 | PP19
B34A02 DA34A02| 3 |GCS Field Sample @ 3% AV 140 5700 AASHTOTP4| SRTC
B34A02 BA34A02| 3 [Uncompacted Plant Mix - 2000 AC03/P03 | AC04/P04 | AG04/P14
Note: QC/QA specimen DA02A02-DA04A02, DA31A02-DA33A02 are compacted in the field from field samples stored in insulated containers

Other specimen are split-off to size in the field while still hot They are reheated as needed for compaction

GCs
SRTC
LCL
MRL

- Gyratory Compacted Specimen
- Superpave Regional Test Center (For SRTC Substitute MRL)

- LTPP Contractor Laboratory

- Matenals Reference Library
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FHWA-LTPP-NARO

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Regional Test Center - Tracking Table

TABLE 23

Laboratory Prepared Specimen (To Be Sent to MRL)

Revised 5/7/97

Page 1/3

GCS # Test Sequence

First Second
LAO07A02 |ACO02/P02 |SST-3, Repeated Shear @ Constant Stress Ratio
LAO8AO02 [ACO02/P02 |SST-3, Repeated Shear (@ Constant Stress Ratio
LA23A02 {AC02/P02 |[SST-1, Frequency Sweep and Simple Shear
LA24A02 |AC02/P02 |SST-1, Frequency Sweep and Simple Shear
LA25A02 [ACO02/P02 |SST-1, Frequency Sweep and Simple Shear
LA26A02 |[|ACO02/P02 |SST-1*
LA27A02 [AC02/P02 |[SST-2, Volumetric and Uniaxial Strain
LA28A02 [AC02/P02 |SST-2, Volumetric and Uniaxial Strain
LA29A02 [AC02/P02 |SST-2, Volumetric and Uniaxial Strain
LA30A02 [AC02/P02 |[SST-2*
LA31A02 {AC02/P02 |SP-IT, Indirect Tensile Strength & Creep Compliance
LA32A02 |AC02/P02 |[SP-IT, Indirect Tensile Strength & Creep Compliance
LA33A02 (AC02/P02 |[SP-IT, Indirect Tensile Strength & Creep Compliance
LA34A02 |AC02/P02 [SP-IT, Indirect Tensile Strength & Creep Compliance
LA35A02 |[AC02/P02 |SP-IT, Indirect Tensile Strength & Creep Compliance
LA36A02 |[ACO02/P02 |SP-IT, Indirect Tensile Strength & Creep Compliance
LA37A02 [|ACO02/P02 |[SP-IT, Indirect Tensile Strength & Creep Compliance
LA38A02 [AC02/P02 |SP-IT, Indirect Tensile Strength & Creep Compliance
LA39A02 |[ACO02/P02 |SP-IT, Indirect Tensile Strength & Creep Compliance
LA40A02 |AC02/P02 ([SP-IT*

* Extra Sample, DO NOT DISCARD

Note: The 140mm SPECIMEN are to be cut into two rephcate spectmen and labeled 'A’ for the top and
'B' for the bottom of the specimen Mount the bottom of A and the top of B to the moveable top

platten of the Shear Tester

Note: These spectmens are to be sent to the MRL for storage until SRTC test procedures are finalized
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FHWA-LTPP-NARO

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Regional Test Center - Tracking Table

TABLE 23 (Cont.)

Plant Mix Specimen (7o be Sent to MRL)

Revised 5/7/97

Page 2/3

GCS #

Test Sequence

First

Second

DAO1A02
DA34A02
DAO6A02
DA10A02
DA24A02
DA28A02
DAO07A02
DA11A02
DA23A02
DA27A02
DAO8AQ2
DA12A02
DA13A02
DA14A02
DA19A02
DA20A02
DA21A02
DA22A02
DA25A02
DA26A02

AC02/P02
AC02/P02
AC02/P02
ACO02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
ACO02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
ACO02/P02
AC02/P02
ACO02/P02
AC02/P02
AC02/P02

SST-3, Repeated Shear @ Constant Stress Ratio
SST-3, Repeated Shear @ Constant Stress Ratio
SST-1, Frequency Sweep and Simple Shear

SST-1, Frequency Sweep and Simple Shear

SST-1, Frequency Sweep and Simple Shear

SST-1, Frequency Sweep and Simple Shear

SST-2, Volumetric and Uniaxial Strain

SST-2, Volumetric and Uniaxial Strain

SST-2, Volumetric and Uniaxial Strain

SST-2, Volumetric and Uniaxial Strain

SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance
SP-IT, Indirect Tensile Strength & Creep Compliance

Note: These specimens are 1o be sent to the MRL for storage until SRTC test procedures are finalized
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FHWA-LTPP-NARO

TABLE 23 (Cont.)

Revised 5/7/97

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Superpave Regional Test Center - Tracking Table
Core At Time A=0 (Do Not Take Until Advised)

Page 3/3
Core Core Lab Handling and Testing Sequence
Location Sample Test First Second Third Disposal
# # #
C01A02 CAO01A02 ] ACO1/P01 ACO02/P02 |SP-IT No
CO08A02 CA08A02 2 ACO1/P01 AC02/P02 |SP-IT No
CI0A02 CAI10A02 1 ACOL/P01 ACO02/P02 |[SP-IT No
CI3A02 CAI3A02 l ACO1/POI ACO02/P02 |SP-IT No
C17A02 CA17A02 ] ACO1/P01 ACO02/P02 |SP-IT No
CI8A02 CA18A02 ! ACO1/PO1 AC02/P02 |SP-IT No
C20A02 CA20A02 ] ACO1/P01 AC02/P02 |SP-IT No
C27A02 CA27A02 2 ACO01/PO1 AC02/P02 |SP-IT No
C29A02 CA29A02 2 ACOL/PO1 AC02/P02 |SP-IT No
C34A02 CA34A02 2 ACO01/P01 AC02/P02 [SP-IT No
C04A02 CA04A02 1 ACO01/P01 AC02/P02 |SST-1 No
C30A02 CA30A02 2 ACO01/P01 ACO02/P02 |SST-1 No
CIi2A02 CAI12A02 1 ACO01/P01 AC02/P02 |SST-2 No
C22A02 CA22A02 2 ACO01/P01 ACO02/P02 |SST-2 No
C09A02 CA09A02 1 ACO01/P01 ACO02/P02 |SST-3 No
C26A02 CA26A02 2 ACO01/PO! AC02/P02 |SST-3 No
Notes: The core specimen shall be tested in the following order:-

- core examination and thickness measurements
- trim and cut core to testing geometry

- determine bulk density

- prepare and mount the sized specimen for noted test

SP-IT - Superpave Indirect Tensile Strength and Creep Compliance

SST-1 - Frequency Sweep and Simple Shear
SST-2 - Volumetric and Uniaxial Strain

SST-3 - Repeated Shear @ Constant Stress Ratio
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Revised 2/18/97
TABLE 24

SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC

LTPP Contractor Laboratory Tracking Table for
Gyratory Compacted Laboratory & Field Superpave Mixes

Page 1/2

GCS #

Test Sequence

First

Second

LA15A02
LA16A02
LA17A02
LA18A02
LA19A02
LA20A02
LA21A02
LA22A02

DAO5AQ02
DAO09A02
DA15A02
DA16A02
DA17A02
DA18A02
DA29A02
DA30A02

AC02/P02
ACO02/P02
AC02/P02
ACO02/P02
AC02/P02
AC02/P02
AC02/P02
ACO02/P02

AC02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
AC02/P02
ACO02/P02

ACO07/P07
ACO07/P07
ACO07/P07
ACO07/P07
ACO06/P06
ACO06/P06
AC06/P06
ACO06/P06

ACO07/P07
ACO07/P07
AC06/P06
AC06/P06
ACO07/P07
ACO06/P06
ACO07/P07
AC06/P06

ITS Note: Trim the 150mm dia. x 140mm height

specimen to 100mm diameter x 65mm

height (central portion of specimen)

ITS
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 24 (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
LTPP Contractor Laboratory - Tracking Table for Cores
Core At Time A=0

Page 2/2
Core Core Lab Test Sequence
Location Sample Test First Second Third
# # #

C03A02 CA03A02
CO07A02 CAO07A02
C14A02 CA14A02
C16A02 CA16A02
C21A02 CA21A02
C23A02 CA23A02
C31A02 CA31A02
C32A02 CA32A02

ACO1/P01 ACO02/P02 |ACO06/P06
ACO1/P01 ACO02/P02 JACO7/PO7 ITS
ACO1/P01 AC02/P02 |AC06/P06
ACO01/P01 AC02/P02 |ACO07/P07
ACO1/PO1 AC02/P02 |ACO7/P07
ACO0!/P01 AC02/P02 JACO06/P06
ACO01/P01 AC02/P02 |ACO7/P07
ACO01/P01 ACO02/P02 [AC06/P06

PR R — — e DD —

* The visual examination and thickness measurement and bulk density determinations are
included 1n the LTPP Contractor Laboratory Procedures for ACO6/P06 and AC07/P07
Only the top surface layer 1s tested for Creep Comphance, Resilient Modulus and Indirect
Tensile Strength

TRIM CORES TO FORM TEST SPECIMEN 100mm dia x 65mm HEIGHT
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 25
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for AC Cores (Mixes other than Superpave)
Laboratory: Agency - at Interval A
Sample |[Constr. |Offset [Sample Lab [Laboratory Handling & Testing Sequencing
Location |Sta. Ft. No. Test |First Second Third | Fourth Fifth Sixth Seventh Eighth Ninth
No. No.
CO1A01 35 | CAOIAOL} 1 | ACOI/PO1 | AC02/P02 | ACO03/P03 | AC04/P04 | AE01/P21 | AG04/P14 PP19 Blend T49
C02A01 20 | CA02A01] 1 | ACO1/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 Recovered | AE02/P22
C03A01 35 | CAO03AO0L| 1| | ACO1/PO1 | AC02/P02 | AC04/P04 | AEOI/P21 Asphalt | AE05/P25
C04A01 20 | CA04A0L) 1 | ACOL/PO1 | ACO2/P02 | AC04/P04 | AEOLI/P21 for TPS
CO5A01 20 | CAOSAOL] 2 | ACOL/PO] | AC02/P02 | AC04/P04 | AEOI/P21 Binder TPI1
C06A01 35 | CAG6AO0L| 2 | ACO1/POT1 | ACO2/P02 | AC04/P04 | AEO1/P21 Testing TP3
C07A01 20 | CA07A01 2 | ACO1/P01 | AC02/P02 | ACO04/P04 | AEOL1/P21 AE03/P23
C08A01 35 | CAO8AOL| 2 | ACOL/PO1 | AC02/P02 | AC03/P03 | AC04/P04 | A301/P21 | AGO4/P14 PP19
CO1A03 35 | CAOLAO3] 1 | ACO1/P01 | AC02/P02 | AC0O3/P03 | AC04/P04 | AEO1/P21 | AG04/P14 PP19 Blend T49
C02A03 20 | CA02A03] 1 | ACOI/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 Recovered | AE02/P22
CO03A03 35 | CA03A03| 1 | ACOL/POI | AC02/P02 | ACO04/P04 | AEOI/P21 Asphalt | AE05/P25
C04A03 20 | CA04A03| 1 | ACO1/POL | ACO2/P02 | AC04/P04 | AEQ1/P21 for TP5
C05A03 20 | CAOSAO03| 2 | ACOI/PO1 | ACO2/P02 | AC04/P04 | AEO1/P21 Binder TPI1
C06A03 35 | CA06A03| 2 | ACOL/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 Testing TP3
CO7A03 20 | CAO0TA03] 2 | ACO1/P01 | AC02/P02 | AC04/P04 | AEOL/P21 AE03/P23
C08A03 35 JCA08A03]| 2 | ACOL/PO1 | AC02/P02 | ACO03/P03 | AC04/P04 | AEO1/P21 | AG04/Pl4 PP19
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FHWA-LTPP-NARO

TABLE 25A

SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for AC Cores (Mixes Other than Superpave)
Laboratory: Agency - at Interval A

Revised 2/18/97

Page 1/2
Sample Constr. |Offset [Sample Lab Laboratory Handling & Testing Sequencing
Loc. No. [Sta. Ft. No. Test No.|First Second Third Fourth Fifth Sixth Seventh Eighth Ninth
CO1A60 98+40 35 CAO01A60 ] ACO01/P01 | AC02/P02 | ACO3/P03 | AC04/P04 | AEO1/P21 | AGO04/P14 PP19 Blend T49
C02A60 98+35 20 CA02A60 1 ACO1/PO1 | ACO2/P02 | AC04/P04 | AEOI/P21 Recovered | AE02/P22
C03A60 98+30 35 CA03A60 1 ACO1/PO1 | AC02/P02 | AC04/P04 | AEOI/P21 Asphalt | AE05/P25
C04A60 98+25 20 CA04A60 1 ACO01/P01 | AC02/P02 | AC04/P04 | AE01/P21 for TPS
CO05A60 91+05 20 CAO05A60 2 ACO1/PO1 | ACO02/P02 | AC04/P04 | AEOI/P21 Binder TP1
C06A60 91400 35 CA06A60 2 ACO1/PO1 | AC02/P02 | ACO4/P04 | AEOI/P2I Testing TP3
C07A60 90+95 20 CAQ7A60 2 ACO1/PO1 | AC02/P02 | AC0O4/P04 | AEO1/P21 AEO03/P23
CO8A60 90+90 35 CA08A60 2 ACOI1/P01 | AC02/P02 | AC03/P03 | AC04/P04 | AEO1/P21 | AG04/P14 PP19
CO1AG6I 84+40 35 CAOlAG6] 1 ACO01/P01 | AC02/P02 | ACO3/P03 | AC04/P04 | AEOI/P21 | AG04/P14 PP19 Blend T49
C02A61 84+35 20 CA02A61 ] ACO01/P01 | AC02/P02 | AC04/P04 | AEOL/P21 Recovered | AE02/P22
C03A61 84+30 35 CAO03A61 1 ACO1/PO1 | AC02/P02 | AC04/P04 | AEOI/P21 Asphalt | AE05/P25
C04A61 84-+25 20 CA04A61 1 ACO1/POT | AC02/P02 | AC04/P04 | AEO1/P21 for TPS
C05A61 77+05 20 CA05A6! 2 ACO1/P01 | AC02/P02 | AC04/P04 | AEOL/P21 Binder TP1
CO06A61 77+00 35 CA06A61 2 ACOL/PO1 | AC02/P02 | AC04/P04 | AEOL/P2] Testing TP3
C07A61 76+93 20 CAO07A61 2 ACO1/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 AEO03/P23
C08A6! 76+90 35 CAO08A6! 2 ACO1/PO1 | AC02/P02 | AC03/P03 | AC04/P04 | AEO1/P21 | AG04/P14 PP19
C01A62 70+40 35 CAO01A62 1 ACO1/P01 | AC02/P02 | ACO3/P03 | AC04/P04 | AEOL1/P21 | AGO04/P14 PP19 Blend T49
C02A62 70+35 20 CA02A62 | ACO1/P01 | ACO2/P02 | AC04/P04 | AEO1/P21 Recovered | AE02/P22
C03A62 70+30 35 CAO03A62 1 ACO1/P0O1 | ACO2/P02 | AC04/P04 | AE01/P21 Asphalt | AE05/P25
C04A62 70+25 20 CA04A62 1 ACO1/P01 | AC02/P02 | AC04/P04 | AEO1/P21 for TPS
C05A62 63+05 20 CA05A62 2 ACO01/P01 | AC02/P02 | AC04/P04 | AE01/P21 Binder TP1
C06A62 63+00 35 CA06A62 2 ACO1/P01 | AC02/P02 | AC04/P04 | AE01/P21 Testing TP3
C07A62 62+95 20 CAO07A62 2 ACO1/P01 | AC02/P02 | AC04/P04 | AE01/P21 AE03/P23
C08A62 62+90 35 CA08A62 2 ACO01/P01 | AC02/P02 | AC03/P03 | AC04/P04 | AEO1/P21 | AG04/P14 PP19
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FHWA-LTPP-NARO Revised 2/18/97
TABLE 25A (Cont.)
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Laboratory Tracking Table for AC Cores (Mixes Other than Superpave)
Laboratory: Agency - at Interval A

Page 2/2
Sample Constr. |Offset |Sample Lab Laboratory Handling & Testing Sequencing
Loc. No.  |Sta. Ft. No. Test No.|First Second Third Fourth Fifth Sixth Seventh Eighth Nmth
CO1A63 56+40 35 CAO01A63 1 ACO1/P0OT | AC02/P02 | AC03/P03 | AC04/P04 | AE0L/P21 | AG04/P14 PP19 Blend T49
C02A63 56+35 20 CA02A63 1 ACO1/P01 | AC02/P02 { AC04/P04 | AE01/P21 Recovered | AE02/P22
C03A63 56+30 35 CA03A63 1 ACOL/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 Asphalt | AE05/P25
C04A63 56+25 20 CA04A63 1 ACO1/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 for TP5
CO5A63 49+05 20 CAO05A63 2 ACO1/P0OY | ACO2/P02 | AC0O4/P04 | AEOI1/P21 Binder TP1
CO6A63 49-+00 35 CAQ06A63 2 ACO1/PO1 | AC02/P02 { AC04/P04 | AEO1/P2I Testing TP3
CO7A63 48495 20 CA07A63 2 ACO1/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 AEQ3/P23
C08A63 48+90 35 CA08A63 2 ACO1/PO1 | AC02/P02 | AC03/P03 | AC04/P04 | AEO1/P21 | AG04/P14 PPI9
CO1A64 42+40 35 CAO01A64 1 ACO1/POL | AC02/P02 | AC03/P03 | AC04/P04 | AEOL/P21 | AG04/P14 PP19 Blend T49
C02A64 42435 20 CA02A64 1 ACO01/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 Recovered | AE02/P22
C03A64 42+30 35 CAO03A64 1 ACO1/PO1 | AC02/P02 | AC04/P04 | AE01/P21 Asphalt | AE05/P25
C04A64 42+25 20 CAO04A64 1 ACO1/P01 | AC02/P02 | AC04/P04 | AEOI/P21 for TPS
C05A64 35405 20 CA05A64 2 ACO1/P01 | AC02/P02 | AC04/P04 | AE01/P21 Binder TP1
CO06A64 35+00 35 CA06A64 2 ACOI/POt | AC02/P02 | AC04/P04 | AEO1/P21 Testing TP3
C07A64 34495 20 CA07A64 2 ACO1/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 AE03/P23
C08A64 34+90 35 CA08A64 2 ACO1/PO1 | AC02/P02 | ACO03/P03 | AC04/P04 | AE01/P21 | AG04/P14 PP19
CO1A65 28+40 35 CAO01A65 1 ACO1/PO1 | AC02/P02 | ACO3/P03 | AC04/P04 | AEOI/P21 | AG04/P14 PP19 Blend T49
C02A65 28+35 20 CA02A65 1 ACO1/POt | AC02/P02 | AC04/P04 | AEO1/P21 Recovered | AE02/P22
C03A65 28+30 35 CA03A65 1 ACO1/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 Asphalt | AE05/P25
C04A65 28+25 20 CA04A65 1 ACOI1/PO1 | AC02/P02 | AC04/P04 | AEO1/P21 for TPS
CO5A65 21+05 20 CAQ05A65 2 ACO1/P01 | AC02/P02 | AC04/P04 | AEO1/P21 Binder TP1
C06A65 21+00 35 CA06A65 2 ACOL/PO1 | AC02/P02 | AC04/P04 | AEOL/P2I Testing TP3
CO7A65 20+95 20 CAQ7A65 2 ACO1/PO1 | AC02/P02 | AC04/P04 | AEOL/P21 AE03/P23
CO8A65 20490 35 CAO08A65 2 ACO01/P01 | AC02/P02 | AC03/P03 | AC04/P04 | AEO1/P21 | AGO4/P14 PP19
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TABLE 26
SPS-9A PROJECT 370900, HIGHWAY US-2 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for AC Cores (Superpave)
Laboratory: Agency - at Interval A
Sample |Constr. [Offset |Sample Lab |Laboratory Handling & Testing Sequencing
Location |Sta. Ft. No. Test  |First Second Third Fourth Fifth Sixth Seventh Eighth Ninth
Number No.
C02A02 20 CAQ02A02 1 ACO1/PO1 | AC02/PO2 | ACO04/P04 | AE01/P2] Blend T49
C06A02 20 CA06A02 2 ACO1/PO1 | ACO02/PO2 | AC04/P04 | AEO0!/P21 Recovered | AE02/P22
CI15A02 78 CAI5A02 1 ACO1/PO1 | ACO02/P02 | ACO4/P04 | AEO1/P2I Asphalt | AE05/P25
C19A02 78 | CAI9A02 1 ACO01/PO1 | ACO02/P02 | ACO4/P04 | AEOI1/P2I for TPS
C28A02 78 CA28A02 2 ACOLI/PO1 | AC02/P02 | ACO04/P04 | AEOL/P21 Binder TP
C33A02 78 | CA33A02 2 ACO1/POL | ACO2/P02 | AC04/P04 | AEO01/P21 Testing TP3
Ci1A02 78 | CAI1A02 1 ACOL/PO1 | ACO02/P02 { ACO3/P03 | ACO04/P04 | AEC1/P21 | AGO04/P14 PP19 AEO03/P23
C24A02 78 | CA24A02 2 ACO01/P01 | ACO02/P02 | ACO03/P03 | ACO04/P04 | AEOL/P21| AGO04/P14 PP19
CO5A02 35 } CAOSAQ2% ) 2 ACO1/P0I
C25A02 78 | CA25A02* 2 ACO1/POI
* Spare

63




FHWA-LTPP-NARO

Revised 2/18/97
TABLE 27
SPS-9A PROJECT 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Laboratory Tracking Table for AC Cores at Intervals t (B through F)
Laboratory: Agency

Sample |Constr. |Offset [Sample Lab |Laboratory Handling & Testing Sequencing
Location |Sta. Ft. No. Test |First Second Third Fourth Fifth Sixth Seventh |Eighth Ninth
No. No.
COltXX [Varies 35 CAOIXX 1 ACOI1/PO1 | ACO02/P02 | ACO03/P03 | AC04/P04 | AE01/P21|{AGO04/P14] PP19 Blend T49
CO2tXX  |with 20 CA02tXX 1 ACOL1/PO1 | ACO2/P02 | ACO04/P04 | AEO01/P21 Recovered| AE02/P22
C03tXX |[t=B 35 CAO03tXX 1 ACO1/PO1 | ACO02/P02 | ACO04/P04 | AEO1/P21 Asphalt | AE05/P25
CO4tXX C 20 CAO04tXX 1 ACO1/PO1 } ACO02/P02 | ACO04/P04 | AEO1/P21 for TP5
COStXX D 20 CAO05tXX 2 ACO1/PO1 | AC02/P02 | ACO04/P04 | AEOL/P21 Binder TP1
Co6tXX E 35 CA06tXX 2 ACOL/PO1 | ACO02/P02 | AC04/P04 | AEO0I1/P21 Testing TP3
CO7tXX F 20 CAOTtXX 2 ACO1/POI AC02/P02 ACO04/P04 AE01/P21 AEQ03/P23
CO8tXX 35 CAO08tXX 2 ACOI/PO1 | ACO02/P02 | ACO3/P03 | AC04/P04 | AEOI/P21]AGO04/Pl4] PP19
Monitoring Stations, Ft.
= B C D E E
col -165 -140  -115 -85  -60
Cc02 -160 -135 -110 -80  -55
C03 -155 -130  -105 =75 =50
Co4 -150 -125  -100 =70 45
C0s 70 100 125 150 170
C06 75 105 130 155 180
co7 80 110 135 160 185
Co8 85 115 140 165 190
Note: XX - Test Section Numbers 01, 02, and 03
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SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC

TABLE 27A

Laboratory Tracking Table for AC Cores at Intervals t (B through F)
Laboratory: Agency

Revised 2/18/97

Sample |Constr. [Offset |Sample Lab [Laboratory Handling & Testing Sequencing

Location |Sta. Ft. No. Test |First Second Third Fourth Fifth Sixth Seventh |[Eighth Ninth

No. No.

COltXX |Varies 35 CAO1tXX 1 ACO01/POI ACO02/P02 | ACO03/P03 | AC04/P04 | AE01/P21|AGO4/P14] PPI9 Blend T49
C02tXX |with 20 CAQ02tXX 1 ACOI/POI ACO02/P02 | ACO04/P04 | AEO1/P21 Recovered| AE02/P22
Co3tXX [=B 35 CA03tXX 1 ACO01/P0I1 ACO02/P02 | AC04/P04 | AEO1/P21] Asphalt | AE0S5/P25
C0o4tXX C 20 CAO04tXX 1 ACO01/POI AC02/P02 | ACO04/P04 | AEOI/P21 for TPS
COo5tXX D 20 CAO0StXX 2 ACO1/P01 AC02/P02 | AC04/P04 | AEO1/P2] Binder TPI
Co6tXX E 35 CAO06tXX 2 ACO1/P01 | ACO02/P02 | ACO04/P04 | AEO01/P21 Testing TP3
CO7tXX F 20 CAO7tXX 2 ACO01/pP01 AC02/P02 | AC04/P04 | AEOI1/P21] AEQ3/P23
CO8tXX 35 CAO8tXX 2 ACO01/PO! ACO02/P02 | ACO03/P03 | AC04/P04 | AEO1/P21|AGO4/P14] PP19

Monitoring Stations, Ft.

@t= B C D E F

Co1 -165 -140 -115 -85 -60

Co2 -160 -135 -110 -80 -55

Co3 -155 -130 -105 -75 -50

Co4 -150 -125 -100 =70 45

€05 70 100 125 150 170

C06 75 105 130 155 180

Co7 80 110 135 160 185

C08 85 115 140 165 190

Note: XX - Test Section Numbers 61, 62, 63, 64 and 65
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TABLE 28
SPS-9A PROJECT 370900, HHIGHWAY US-1 NORTHBOUND, SANFORD, NC
Summary of Gyratory Compaction Specimen ID's

Other than Superpave Mixes

[Agency Laboratory [SRTC jLCL

Gyratory Compacted Specimen ID
Matenal Project Laboratory Mixes QC/QA, Volumetrics |For Moisture For Performance Testing For Mix
Description |Designation |and @ Napax Susceptibility @ 7% AV and 3% AV Characterization
Paver Samples @ 7% AV @ 7% AV

AC DHS NAOIAXX-NAO9AXX |LAOIAXX-LAO3AXX |LAO4AXX-LAO9AXX {Note: XX Represents Test Section Numbers
Surface 12 5mm Max |BAOIAXX-BAO6AXX |DAOIAXX-DAO6AXX Oland 03
Course
SUPERPAVE MIXES - TEST SECTION 02
AC HDB B50A02 (MRL)
Binder 19mm Max
Course
AC HB B70A02 (MRL)
Base 37 Smm Max
Course
AC HDS NAO1A02-NA40AQ2 LAOIA02-LA06A02 |LAO9A02-LA14A02 |LA0O7A02-LA08A02 (3% AV) [LAISA02-LA22A02
Surface 12 5mm Max LA23A02-LA40A02 (7% AV)
Course BAO1A02-BA34A02 DA02A02-DA04A02 DAO01A02, DA34A02 (3% AV) |DA05SA02, DA0SAO2

DA31A02-DA33A02 DA06A02-DA0SAQ2 (7% AV) |DA15A02-DA18A02

DA10A02-DA14A02 (7% AV) {DA29A02-DA30A02
DA19A02-DA28A02 (7% AV)

SRTC - SUPERPAVE REGIONAL TEST CENTER, LCL - LTPP CONTRACTOR LABORATORY, MRL - MATERIALS REFERENCE LIBRARY
Note: For SRTC Substitute MRL
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TABLE 28A
SPS-9A PROJECT 370900, HIGHWAY US-1 SOUTHBOUND, SANFORD, NC
Summary of Gyratory Compaction Specimen ID's

Material Project Laboratory Mixes Gyratory Compacted Specimen Identification
Description |Designation |and Paver Samples For QC/QA For Level 1 Volumetrics |For Moist-Suscept.
@ Nl\lnx @ NMnx @ 7% Air Voids

XX Represents Test
Section Numbers
60, 61, 62, 63, 64

and 65
AC Wearing {HDS NAOIAXX - NAOSAXX LAOIAXX-LAO3AXX LAO4AXX - LAOSAXX
Course [2 5mm Max |BOIAXX-BO6AXX DAOI1AXX - DAOGAXX

Niu=8, Nopeyn =96, Ny =152, For US-1 SB, Moncure, NC
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TABLE 29
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Bulk Material Samples for LTPP Materials Reference Library

Materials Containers Number of Sample
Description Samples Location
Northbound
Asphalt Cement 1-19 litre metal pail per sample 3 Asphalt Plant
Surface Course 10-19 litre pails per sample 2 Asphalt Plant

Combined Coarse and
Fine Aggregate

AC Base Course 6-12"x12"x6" boxes 1 Road
(HMAC)
AC Binder Course 6-12"x12"x6" boxes 1 Road
(HMAC)

Southbound
Asphalt Cement 1-19 litre metal pail per sample 6 Asphalt Plant
Surface Course 10-19 litre pails per sample 2 Asphalt Plant

Combined Course and
Fine Aggregate
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TABLE 30
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Sampling, Field Testing and Construction Dates

Activity Northbound [ Southbound
Test Sections
01 02 03 60 61 62 63 64 65

Pre-Paving

Shoulder Probe 5/12/97 5/12/97 | 5/12/97 | 8/13/98 | 8/13/98 | 8/13/98 | 8/13/98 | 8/13/98 | 8/13/98
Existing Pavement

12" Cores 8/12/98 | 8/12/98 | 8/12/98 | 8/12/98 | 8/12/98 | 8/12/98

5 Pt Levels

Density 8/20/98 | 8/20/98 | 8/20/98 | 8/20/98 | 8/20/98 | 8/20/98
Subgrade

Density & Moist. (N) 5/12/97

Bulk Samples 5/6/97 5/7/97 5/6/97 8/12/98 8/12/98 8/12/98 8/12/98 8/12/98 8/12/98
Subbase

Density & Moist. (N) 5/12/97 5/13/97 | 5/12/97

Density & Moist. (C) 5/13/97 5/13/97

Bulk Samples 5/6/97 5/7/97 5/6/97

5 Pt. Levels 4/21/97 4/21/97 | 4/21/97
During
Base

Laid 5/16/97 5/14/97 | 7/10/97

Density 5/16/97 5/14/97 | 7/10/97

5Pt Levels 7/19/97 5/15/97 | 7/11/97
Binder

Laid 5/22/97 5/20/97 | 7/11/97

Density 5/22/97 | 5/20/97 | 7/11/97

5 Pt Levels 5/23/97 5/21/97 7/11/97
Surface

Laid 5/29/97 5/28/97 | 7/12/97 | 9/12/98 | 9/16/98 | 9/17/98 | 9/18/98 | 9/23/98 | 9/26/98

9/18/98 | 9/21/98 | 9/24/98

Density 5/29/97 5/28/97 | 7/12/97 | 9/16/98 | 9/16/98 | 9/19/98 | 9/25/98 | 9/23/98 10/5/98

5 Pt Levels 5/30/97 5/30/97 | 7/12/97 | 10/8/98 10/8/98 10/7/98 10/7/98 10/2/98 10/2/98
Post Const. Cores

t=0 7/29/97 7/30/97 | 7/29/97 | 10/22/98 | 10/22/98 | 10/22/98 | 10/22/98 | 10/22/98 | 10/22/98

t=6 3/12/98 3/12/98 | 3/12/98

t=12 7/16/98 7/16/98 7/16/98
N - Nuclear

C - Conventional
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TABLE 31
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Bulk Subgrade and Subbase (Lime Treated Subgrade) Samples

Test Date of Sample Station # O/S | Depth Below Sample Remarks
Section Sample Location Const. SHRP Final Grade No.
Northbound
370901 5/6/97 B90AO1 52+50 0-50 5! 16" BSO1AQO1 |Untreated Layer 1
5/6/97 B90AO! 52+50 0-50 5 9" BS01A01 |Lime Treated Layer 2
370902 517197 B90A02 91+00 0-50 5 16" BS01A02 |Layer 1
511197 B90AO02 91+00 0-50 5 9" BS01A02 |Layer2
370903 5/6/97 B90A03 30+50 0-300 5 16" BS01A03 {Layer |
5/6/97 B90AO3 30+50 0-300 5 9" BSO01A03 |Layer2
Southbound
370960 8/12/98 BO1A60 96+25 0-25 3' 17.5"* BS01A60
8/12/98 B0O1A60 91+75 5+25 3 18"* BS02A60
370961 8/12/98 B0O1A61 82+25 0-25 3 20" BSO1A61
8/12/98 BO1A61 77+75 5+25 3 18"* BS02A61
370962 8/12/98 BO1A62 68+25 0-30 3 19"* BS01A62
8/12/98 BO1A62 63+75 5+25 4.5 17.5"* BS01A62
370963 8/12/98 BO1A63 54+25 0-25 3 19"* BSO1A63
8/12/98 BO1A63 49+75 5+25 3.5 17.5"* BS02A63
370964 8/12/98 BOl1A64 40+25 0-25 3' 19"* BS01A64
8/12/98 BOl1A64 35+75 5+25 3.5 18.5"* BS02A64
370965 8/12/98 BO1A65 26+25 0-25 3 18"* BSO01A65
8/12/98 BO1AG6S 21+75 5+25 3 18"* BS02A65

* Depth below top of existing pavement prior to 2.5" overlay.
Note: Although not shown, a moisture sample accompanied each bulk sample.
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TABLE 32
SPS-9A PROJECT, 370900, HIGHWAY US-1 NORTHBOUND, SANFORD, NC
Nuclear and Conventional Density and Moisture Tests - Subgrade and Subbase
Test Test Test Subgrade Subbase
Section Date | Location Nuclear Conventional Nuclear Conventional
Density | Moist. | Density | Moist. Comp. | Density | Moist. | Density | Moist. Comp.
#/Cu. Ft. % #/Cu. Ft. Y% % #/Cu. Ft. % #/Cu. Ft. % %
370901 | 5/6/97 0-50 1113 157 1147 14 1 100 3 1115 16 1 1114 158 9917
5/12/97 | INTS 1178 127
5/13/97 | 2+50 1152 141 101 6
370902 | 5/6/97 0-50 1253 113 1250 111 101.1 1144 146 1129 128 985
5/12/971 INTS 1144 138
5/13/97 § 2+50 1143 141 101 6
370903*| 5/6/97 | 0-300 1153 181 118 4 158 1011 1137 16 2 109 4 16.2 953
5/12/97 1 INTS 1173 129
5/13/97 | 0+00 1143 136 1015
(30+50)

* Test Section was later moved to 33+50 - 38+50

Notes:
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1 All Density Tests were taken after the Tack Coat was placed on 7" of Subbase (Lime Treated Subgrade)
2 Pits excavated for Conventional Density and Moisture Tests were backfilled with Hot Mix
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TABLE 33
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Liquid Asphalt Suppliers

Test Grade Supplier and
Section AC Source
INorthbound CITGO, Wilmington, NC
370901 AC20
370902 PG 64-22 CITGO, Wilmington, NC
370903 PG 70-22 Koch, Savannah, GA
Southbound
370960 Multigrade PG 76-22 Suttkote, Courtland, NY
370961 PG 64-22 CITGO, Wilmington, NC
370962 SBR MOD 76-22 CITGO, Wilmington, NC
SBR (in Drums) RUB-R-ROAD, Kent, OH
370963 AC-20 CITGO, Wilmington, NC
370964 SBS MOD PG 76-22 Koch, Savannah. GA
370965 PG 70-22 CITGO, Hopewell, VA
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Aug-99
TABLE 34
SPS-9A PROJECT 370900, HHGHWAY US-1, SANFORD, NC
Summary of NC DOT Standard Mix Designs 370901 and 370963
(Percent Passing each Sieve Size)
Sieve Test Section 370901 Test Section 370963
Size Base HB Binder HDB Surface HDS Surface HDS
in. Spec. JMF Spec. JMF Spec. JMF Spec. JMF
Range HB Range HDB Range Range
2 100 100
1-172 95-100 95
1 100 100
3/4 68-82 77 90-100 95 100 100 100 100
1/2 67-78 78 98-100 98 98-100 98
3/8 90-100 95 90-100 95
#4 32-48 43 57-78 65 57-78 65
#8 26-44 35 25-45 34 38-62 50 38-62 50
#16 20-32 25 18-34 25 27-48 37 27-48 37
#40 12 11-23 11 14-35 16 14-35 16
#80 7-15 10 7-15 10
#200 3-5 43 3-5 40 4-6 5.8 4-6 5.8
Hot Mix
AC% 42 43 50
Air Voids % 50 50 50 5.0
VMA % 158 16 4 152 15.2
VFA % 70 70 1 70 70
SG Max 2562 2576 2454 2454
Lab SG 2434 2447 2 331 2 331
Flow (001 in) 16 12 10 10
Stability (Ibs ) 3650 1650 3000 3000
Mix Temp 300 300 300 300
AC Grade AC20 AC20 AC20 AC20
JMF No 96-092-052 96-081-053 97-292-022 97-292-022
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TABLE 35

SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Summary of 37.5 Base and 19.0 Binder Course Superpave Mix Designs
(Percent Passing each Sieve Size)

Aug-99

Sieve Base 37.5mm Binder 19.0mm
Sizes Specification Test Sections Specification Test Sections
mm Control Pts. Tolerance JMF JMF Control Pts. Tolerance JMF JMF
& Recommeded Limits 02 03 & Recommeded Limits 02 03
Restricted from JMF Restricted from JMF
Zone (R) Zone (R)

375 90-100 100 100
250 89 89

190 68 68 90-100 99 99
125 46 46 80 80
95 39 38 62 62
4175 347R 27 27 35 35
236 150-41 0 20 20 23 0-49.0 27 27
236R 233-273R 346R

118 155-215R 15 15 22.3-283 R 21 21
0600 117-157R i1 11 16 7-20 7R 16 16
0300 8 8 9 8
0150 6 6 6 6
0075 00-60 4.2 42 20-80 42 42
Hot Mix

AC % +/-05 45 45 +/-05 47 47

Air Voids % +/-15 40 +/-15 40

VMA % 142 14.0

VFA % 70 70

SG Max 2 487 2483

SG Bulk Nd 2 388 2384

Mix Temp 300 300

AC Grade PG 64-22 PG 64-22

JMF No 97-442-0211 97-497-021 97-441-021 | 97-492-021
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TABLE 36
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Summary of 12.5 mm Superpave Surface Course Mix Designs
(Percent Passing each Sieve Size)
Sieve Speficication Test Sections JMF
Size Control Pts. Tolerance 02 03 60 61 62 64 65
mm & Recommended Limits
Rest'd. Zone (R) | from JMF

19 100 100 100 100 100 100 100 100
125 90 0-100 0 94 94 94 94 94 94 94
95 84 84 84 84 84 84 84
475 43 43 43 43 43 43 43
236 28 0-58 0 29 29 28 29 28 28 29
236R 391R 29 29 28 29 28 28 29
118 256-316R 23 23 22 23 22 22 23
0600 191-231R 17 17 14 17 i4 14 17
0300 155R 9 9 8 9 8 8 9
0150 7 7 6 7 6 6 7
0075 20-100 44 44 41 44 41 41 44

ot M

AC% 52 51 58 52 58 58 51

Arr Voids % 40 40 50 140 40 4.0 40

VMA % 148 148 16 0 148 16.3 163 148

VFA % 73 72 00 73 75.0 750 72

SG Max (Rice) 2 464 2 468 2 447 2464 2436 2436 2 468

SG Bulk Nd 2356 2369 2 349 2 365 2 388 2388 2369

M Temp 300 315 300 300 300 300 315

AC Grade PG 64-22 | PG 70-22 | PG 76-22 | PG 64-22 | SBR PG 76-22 | SBR PG 76-22 | PG 70-22

JMF No 97-440-021 | 97-493-021 | 98-481-071 | 97-442-021] 98-468-021 98-469-021 | 97-493-021
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TABLE 37A
SPS-9A PROJECT 370900, HIGHWAY US-1, SOUTHBOUND, SANFORD, NC
Chronology of Mix Verifications and Paving Operations

Date Description of Work
Weds., Sept. 9 Contractor was not ready.
Thurs., Sept. 10 AC arrived 9:30am instead of 3.00am at 200 deg.

Heated to 300 deg. First verification was completed at
11:00pm. Failed, Voids too low

Fr1., Sept. 11 Second verification ended 10:00am. Faied, Voids too low.
Third verification ended at 5:00pm. Passed.
Sat.. Sept 12 370960 Both lifts in both lanes completed
Mon., Sept 14 370961 Verification completed 10-00am. Plant down
Tues., Sept 15 370961 Laid first hft of inside lane. Plant down.
Weds., Sept 16 370961 Completed rematning lifts. Verified 370962.
Thurs., Sept. 17 370962 Filled silo for other work and completed first hift of both lanes.
Fri., Sept. 18 370962 Placed second hift of both ianes.
370963 Placed first lift of both lanes.
Mon , Sept. 21 370963 Placed second lift of both lanes.
Tues. Sept 22 370964 AC arrive at 8 00am nstead of 6 00am Cold at 250 deg. Took

until 1 00pm to heat to 300 deg. Tried 2 venifications Both

failed Low voids.

Weds., Sept 23 370964 Two more verifications Fourth passed. Paved first fift of
driving lane.

Thurs , Sept 24 370964 AC burner failed during night Reheated AC and placed the
three lanes

Frt, Sept 25 370965 AC arrived late at 8 00am instead of 6 00am and cold requiring

heating until 1 30pm Verification approved at 4 30pm Placed
one inside lane.

Sat . Sept 26 370965 Place the remaining three lanes thus completing the paving
of test sections
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TABLE 38
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Summary of Bituminous Paving Construction Data

Test Paving Layer Plant Haul # HM Temp Deg. F | Time to | Air Temp. [Remarks
Section Date Location | Distance Trucks | Laydown| Pave TS | Weather
Mi. Temp. Min. Deg. F
Northbound 5/16/97 Base Sanford 11 9 290 35 78 Pave North to South (NS)
370901 5/22/97 Binder Moncure 8 289 57 77 NS
5/29/98 Surface Moncure 6 307 32 85 NS
370902 5/14/97 Base Sanford 12 8 266 55 80 SN
5/20/97 Binder Sanford 12 7 303 55 92 NS Hopper overspill 4+50
5/28/97 Surface Sanfoid 12 6 287 43 73 NS
370903 7/10/97 Base Sanford 1 9 302 63 84 SN
7/11/97 Binder Sanford 11 7 327 42 89 NS
7/12/97 Surface Sanford 1t 8 324 48 87 Hopper overspill 0-150 NS
Southbound
370960 9/12/98 | 1st Surface | Sanford 12 4 335 - 20 85 sunny
9/12/98 | 2nd Surface | Sanford 5 348 320 15 90 sunny |Hopper overspill 1+00
370961 9/16/98 | 1st Surface | Sanford 12 4 312 305 25 81 sunny
9/16/98 | 2nd Surface | Sanford 4 308 293 15 91 sunny
370962 9/17/98 | I1st Surface | Sanford 12 5 332 342 29 88 sunny
9/18/98 | 2nd Surface | Sanford 5 339 - 21 75 hazy
370963 9/18/98 | 1st Surface | Sanford 3 6 301 286 22 87 cloudy |[Hopper overspill 5+40
9/21/98 | 2nd Surface | Sanford 8 308 290 21 71 cloudy
370964 9/23/98 | 1st Surface | Sanford 11 6 345 324 19 73 sunny
9/24/98 | 2nd Surface | Sanford 7 350 331 30 73 sunny |Stopped 30 min 5+00
370965 9/26/98 { Ist Surface | Sanford 11 7 337 3060 31 70 sunny
9/26/98 | 2nd Surface | Sanford 8 359 348 15 84 sunny [Stopped 15 min 0-100
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TABLE 39
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Bituminous Base, Binder and Surface Course Compaction Test Results - NBL
Test Base Binder Surface
Section Test Density Target Comp. Test Density Target Comp. Test Density Target Comp.
Date #/Cu. Ft. | #/Cu. Ft. % Date #/Cu. Ft. | #/Cu. Ft. % Date #/Cu. Ft.| #/ Cu. Ft. %

Northbound

370901 5/16/97 1389 149 6 928 5122/97 144 8 1535 95.6 5/29/97 1453 148 1 979

370902 5/14/97 116 6 136 2 856 5120197 1333 146 4 911 5/28/97 146 0 147 8 94 7

370903 7/10/97 1276 1417 902 7111197 1374 148 0 928 7/12/97 1329 1454 914
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TABLE 39A
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Pavement Densities and Overlay Compaction Test Results - SBL

Aug-99

Test Existing Pavement Overlay
Section Density (4'') Date Laid Test Avg. Density Target Comp. AC
#/Cu. Ft. * Ist Lift | 2nd Lift Date #/Cu. Ft. Density %

370960 1390 9/9/98 /9/98 9/9/98 1292 1522 84 PG 76-22
370961 1380 /16/98 9/16198 9/16/98 1310 152 8 86 PG 64-22
370962 1350 9/17/98 9/18/98 9/19/98 1357 1526 90 SBR Mod PG 76-22
370963 138 7 9/18/98 9/21/98 9/25/98 145 8 146 5 100 AC-20
370964 1325 9/23/98 9/24/98 9/25/98 136 8 1537 89 SBS Mod PG 76-22
370965 1372 9/26/98 9/26/98 10/10/98 133 8 1535 87 PG-22

* Al the Densities were obtained on 8/12/98
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TABLE 40
SPS-9A PROJECT 370900, HIGHWAY US-1, SANFORD, NC
Bituminous Base, Binder and Surface Course Thicknesses
5 Point Levels
Test Base Course In Binder Course In. Surface Course In.
Section Design| Nom Avg. Min | Max St Design | Nom Avg. Min | Max. St. Design | Nom. Avg. Min. | Max St
Completed Dey Completed Den. Completed Den.
Northbound
370901 35 42 34 30 4 () 03 30 35 28 20 36 04 25 30 26 23 29 01
370902 35 42 32 28 17 02 30 33 26 22 32 03 25 30 27 29 31 02
370903 33 42 34 29 29 03 340 35 29 25 34 02 25 30 24 20 29 02
Southbound
370960 25 2x15 20 14 28 03
370961 25 2x15 24 19 30 03
370962 25 215 25 19 31 03
370963 25 2x15 23 19 28 02
370964 25 2x15 27 22 35 03
370965 25 2x1 5 26 20 34 03
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TABLE 41
SPS-9A PROJECT 370900, HIGHWAY US-1, NB SANFORD, NC
Comparison of Surface and Binder Course Thicknesses
Test Thickness of Design Diff. Avg. Thickness Other Diff. From
Section Binder and Thickness From Test Sections Avg. of Other
Surface Binder & Surface Design Binder & Surface Test Sections
Northbound
New Construction (02, 03)
370901 541 n 530 m -009m 533in +08mn
137 mm 140 mm -3 mm 136 mm + 1 mm
(01, 03)
370902 527w 5350 m -023m 540in -0131mn
134 mm 140 mm -6 mm 137 mm -3 mm
(01, 02)
370903 539 350 m -01lim 534in +005in
137 mm 140 mm -3 mm 136 mm + 1 mm

The Guidchnes show that the Compacted Thickness of the Asphalt Concrete (Surface plus Binder Course) 1n any test section
shall be constructed to within +/- 6mm of the average value of the other test section in the project
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TABLE 42A
SPS-9A PROJECT 370900, HIGHWAY US-1, SB SANFORD, NC
Comparison of Surface Course Thickness
Test Thickness of Design Diff. Avg. Thickness Other Diff. From
Section Surface Thickness From Test Sections Avg. of Other
Counse Surface Course Design Surface Course Test Sections
mm (in.) mm (in.) mm mm mm
Southbound
Overlay Construction
370960 52 (203) 64 (2 50) -12 64 -12
370961 02 (242) 64 (2 50) -2 62 0
370962 63 (2 438) 04 (2 50) -1 62 1
370963 58 (2 30) 64 (2 50) -6 63 -5
370964 70 (274) 64 (2 30) 6 60 10
3709635 67 (2 63) 64 (2 30) 3 61 6
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TABLE 43
SPS-9A PROJECT 370900, HIGHWAY US-1, NORTHBOUND, SANFORD, NC

Core Thickness Measurements July 29-30, 1997 - t = A (0 mos.)

Aug-99

Test Before Test Section After Test Section Total
Section LTPP Core Thickness In. LTPP Core Thickness In. Design
Sta Ft. # Base Binder Surface Total Sta. Ft. # Base Binder Surface Total Thickness
370901 0-175 CAO01A01 33 30 25 90 5+45 CA05A01 41 29 25 95 Base-35
0-180 CA02A01 335 34 26 93 3+50 CA06A01 37 31 25 93 Binder-3 0
0-183 CAD3A0L 34 31 25 90 5455 CA07A01L 40 30 25 95 Surface-2§
0-190 CAN4AD! 335 33 25 93 5+60 CAO08A01 38 30 25 93 Total-9 0
Avg 345 320 252 920 39 30 250 940
370902 0-190 CAD1A02 * 3+45 CAO05A02 33 30 25 96
0-185 CA02402 30 30 25 85 5+50 CA06A02 37 29 25 91
0-180 CA03A02 30 28 25 73 5+55 CA07A02 34 29 25 88
0-175 CA04A02 * 5+60 CA08A02 *
0-193 CANYAO2 * 5+40 CA22A02 *
0-190 CAL0A02 * 5+45 CA23A02 35 30 25 90
0-185 CAL1A02 33 28 253 86 5+350 CA24A02 35 29 26 90
0-180 CAL2A02 * 5+55 CA25A02 35 29 26 90
0-175 CAl13A02 * 5+60 CA26A02 *
0-170 CA14A02 33 28 25 86 5+65 CA27A02 *
0-165 CA135A02 30 28 28 86 5+70 CA28A02 37 29 25 91
0-160 CA16A02 35 238 25 88 5+70 CA29A02 *
0-135 CA17A02 * 5+80 CA30A02 *
0-150 CA18A02 * 5+85 CA31A02 33 33 25 91
0-145 CA19A02 30 30 253 85 5+90 CA32A02 35 30 25 90
0-140 CA20A02 * 5+95 CA33A02 35 29 26 90
0-135 CA21A02 30 30 253 835 6+00 CA34A02 *
Avg 313 287 253 8 42 349 287 253 907
370903 0-190 CAO1A03 30 34 23 87 5+45 CA05A03 33 30 25 88
0-185 CA02A03 30 34 23 87 3+50 CA06A03 31 31 25 87
0-180 CA03A03 30 33 23 86 5+55 CA07A03 33 30 25 88
0-175 CA04A04 32 33 23 88 5+60 CA08A03 30 33 25 88
Avg 305 335 23 87 317 310 25 87
Note *These 16 cores intended for the Superpave Regional Test Center (SRTC) will be taken at a later date when the testing procedures are finalized

The Guidelines show that the Layer Thickness of the Binder and Surface Course should not vary more than 10mm (0 4") from Design
Additional cores, not included above, were taken as follows

370902 -
370903 -

16 cores for the National Center for Asphalt Technology (NCAT)
26 cores 16 cores as a duplicate of 16 cores for SRTC 1f required and 10 cores for NCAT or for further NC purposes
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FHWA-LTPP-NARO Aug-99
TABLE 44
SPS-9A PROJECT 370900, HIGHWAY US-1, NORTHBOUND, SANFORD, NC
Core Thickness Measurements March 12, 1998 - t = B (6 mos.)
Test Before Test Section After Test Section Total
Section LTPP Core Thickness In. LTPP Core Thickness In. Design
Sta. Ft. # Base Binder | Surface | Total Sta. Ft. # Base Binder | Surface Total Thickness
370901 0-165 | CAO0IBOI 32 31 24 87 5+70 CAO05B01 33 28 23 84 Base-35
0-160 | CA02B0I 31 30 24 85 5+75 CAO0SB0O1 33 2.7 24 84 Binder-30
0-155 | BAO3BOI 32 30 24 86 5+80 CA07BOI 35 27 24 86 Surface-2 5
0-150 | CAO04BOI 32 30 23 85 5+85 CAO08BO1 32 28 24 84 Total -9 0
Avg 317 302 237 857 332 2.75 2.37 845
370902 0-165 | CAOIBO2 3.2 33 24 89 5+70 CA05B02 40 32 23 95
0-160 | CA02B02 35 35 23 93 5475 CA06B02 35 3.1 24 9.0
0-155 | CA03B02 30 35 23 88 5+80 CAO07B02 39 32 23 94
0-150 | CA04B02 35 34 24 99 5+85 CAO08B02 36 31 24 91
Avg 33 342 235 922 375 3.15 2.35 9.25
370903 0-165 | CAO01BO3 32 27 25 84 5+70 CAO05B03 35 3.0 26 91
0-160 | CA02B03 3.4 28 24 84 5+75 CA06B03 35 3.1 25 91
0-155 | CAOQ3B03 33 28 24 85 5+80 CA07B03 3.6 32 26 94
0-150 | CA04B03 33 28 24 85 5485 CAO08BO03 36 30 26 92
Avg 33 278 242 845 355 3.07 257 9.20
Note The Guidelines show that the thickness of the Surface Layer (Binder & Surface) should not deviate more than 10mm (0 4") from Design
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TABLE 45
SPS-9A PROJECT 370900, HIGHWAY US-1, NORTHBOUND, SANFORD, NC
Core Thickness Measurements July 16, 1998 - t = C (12 mos.)
Test Before Test Section After Test Section Total
Section LTPP Core Thickness In. LTPP Core Thickness In. Design
Sta. Ft. # Base Binder | Surface | Total Sta. Ft. # Base Binder | Surface | Total Thickness
370901 0-140 | CA01COI 30 35 22 87 6+00 CA05CO01 37 33 22 92 Base-35
0-135 | CA02C0! 32 36 22 90 6+05 CA06CO1 34 33 23 90 Binder-30
0-130 | CA03CO! 31 34 23 88 6110 CAO07CO1 335 33 24 92 Surface -2 5
0-125 | CA04COl 36 37 23 95 6+15 CA08Co1 36 32 25 93 Total - 9.0
Avg 322 355 222 90 355 3.27 235 917
370902 0-140 | CA0ICO02 33 27 23 85 6+00 CA05C02 37 30 25 93
0-135 | CA02C02 32 28 2 85 6+05 CA06C02 35 30 26 91
0-130 | CA03C02 33 27 25 85 6+10 CA07C02 36 30 26 92
0-125 | CA04C02 33 27 85 6+15 CA07C02 36 30 26 92
Avg 327 272 85 36 3.0 257 92
370903 0-140 | CA01CO3 33 33 22 88 6+00 CA05C03 35 2.8 25 88
0-135 | CA02CO03 32 31 23 86 6+05 CA06C03 34 28 25 87
0-130 | CA03CO03 31 33 22 86 6+10 CA07C03 35 28 24 88
0-125 | CA04CO03 33 31 23 87 6+15 CA07CO03 34 29 25 88
Avg 322 32 225 865 3.45 282 247 877
Note The Guidelines show that the thickness of the Surface Layer (Binder & Surface) should not deviate more than 10mm (0 4") from Design
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TABLE 46A
SPS-9A PROJECT 370900, HIGHWAY US-1, SOUTHBOUND, SANFORD, NC
Core Thickness Measurements October 22, 1998 - t = 0 mos.

Test Before Test Section After Test Section Overlay
Section LTPP Core Thickness In. LTPP Core Thickness In. Design
Sta. Ft. # Overlay Total Sta. Ft. # Overlay Total Thickness
370960 0-190 CA01C60 13 5+45 CAO05A60 13.75%
0-185 CA02A60 12 5+50 CA06A60 12.5%
0-180 CA03A60 12.75 5+55 CA06A60 13.75
0-175 CA04A60 12.75 5+60 CAO07A60 10.5
370961 0-190 CAOlA61 135 5+45 CAO05A61 13.5
0-185 CA02A61 13 25* 5+50 CA06A61 13
0-180 CAO03A6] 13.75 5+55 CAO07A61 13
0-175 CA04A61 13.5 5+60 CAO08A61 13
370962 0-190 CAO01A62 12.75 5+45 CAO05A62 12.5
0-185 CAO02A62 13.5 5+50 CAO06A62 12
0-180 CA03A62 13.5 5+55 CAO07A62 12.5
0-175 CA04A62 145 5+60 CAO08A62 12.25
370963 0-190 CAO01A63 135 5+45 CAO5A63 135
0-185 CA02A63 13 25* 5+50 CAO06AG3 135
0-180 CAO03A63 13.5 5+55 CAO07A63 13
0-175 CAO04A63 1325 5+60 CAO08A63 13
370964 0-190 CAOlA64 13 5+45 CAO05A64 12
0-185 CA02A64 13 5+50 CAO06A64 [2*
0-180 CAO03A64 13 5+55 CA07A64 12*
0-175 CAO04A64 135 5+60 CAO08A64 12
370965 0-190 CAO1A6S 12 5+45 CAO0S5A65 12.75
0-185 CA02A65 12 5% 5+50 CAO06A65 1325
0-180 CAO03A65 12* 5+55 CAOQ7A6S5 12.75
0-175 CAO04A65 6 75*%* 5+60 CAO8A6S 1275
Note Individual Bituminous Layers were not measured.

I
2 * cores with one separation
3 ** partial recovery of core
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TABLE 47
SPS-9A PROJECT 370900, HIGHWAY US-1, NORTHBOUND, SANFORD, NC
Comparison of Core Thickness Vs. 5 Point Levels

Thickness
Test Layer Cores Before TS 5 Point Cores After TS Design
Section # Thickness Levels # Thickness
370901 Base 12 33 34 12 34 3.5
Binder 12 33 2.8 12 30 3.0
Surface 12 24 2.6 12 24 2.5
370902 Base 16 32 32 18 36 35
Binder 16 30 2.6 18 29 3.0
Surface 16 25 27 18 27 2.5
370903 Base 12 33 34 12 34 3.5
Binder 12 31 29 12 30 3.0
Surface 12 23 24 12 25 2.5
Note The thickness of the Bituminous Layers as determined by the 5 Point Levels within

the test sections and the core thicknesses from outside the monitoring section
are close
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ATLANTIC
REGIONAL
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FIGURE 1 — N.C. DOT SPS-9A PROJECT 370900 SANFORD, N.C.

N C. DOT SPS-9A US-1
SANFORD, N.
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FHWA—LTPP SPS 9A SANFORD, N.C. DESIGN SCHEMATIC 3 ATLANTIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
DIRECTION OF TRAFFIC US-1 NB
17+00 SUPERPAVE ALTERNATIVE 43+00 NC STANDARD MiX 73+00 SUPERPAVE MIX 101+00 TYPICAL SITE
WITH PG 70-22 WTH AC-20 WIH PG 64-22 ———————— SIGNING & MARKING
bANE
33450 38450 53400 58+00 91450 96+50 __{E:L_E:W o
! 5
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« | ac 3 ASPHALT CONCRETE BINDER COURSE, TYPE HOB o1 370901 TEST
5 | ac | *21/2° | ASPHALT CONCRETE SURFACE. TYPE HDS ol

LAYOUT OF NEW
* PLACED IN ONE UFT CONSTRUCTION
TEST SECTIONS
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FIGURE 2 — LAYOUT OF SPS—9A NEW CONSTRUCTION TEST SECTIONS
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FHWA—LTPP SPS 9A SANFORD, N.C. DESIGN SCHEMATIC

NORTH

ATLANTIC
@ VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND % REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
NOTE.

DIRECTION OF TRAFFIC US-1 SB

10 74 73400
1+00 SUPERPAVE DESIGN WITH 87400 SUPERPAVE DESIGN 3 SUPERPAVE DESIGN WITH 59+00
MULTIGRADE PG 76-22 WTH PG 64-22 SBR Mod PG 76-22
86+50 91450 82+50 77450 68+50 63+50
127
l 39+00 89400 85+00 75+00 71400 61400
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| 1 , |
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10°
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FHWA—LTPP SPS 9A SANFORD, N.C. DESIGN SCHEMATIC

NORTH

ATLANTIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
SAMPLING PRIOR TO AND DURING CONSTRUCTION DIRECTION OF TRAFRIC DURING CONSTRUCTION
45400  50+50 53400 “us—t normgomd 58+00 60+50 73+00 SUBGRADE SAMPLE LOCATION
+— 890A01
SUBGRADE 370901 4 NUCLEAR DENSITY TESTS
SUBGRADE TO1A01—-TO4A01
SAMPLE 12 (X SHOULDER AUGER PROBE TO 6m
890401 NUCLEAR DENSITY TESTING S01AO1
H + + + _ AC BASE COURSE
5 l TO1AO1 TO2A0! 103401 TO4AC1 5
~(2+50) -50 0+00 1+00 2450 4400 5400 10" SHOULDER 7450 + NuCLEAR DENSITY TESTS
501401 () SHOULDER PROBE 10 6m AC BINDER COURSE
45400 73400 -§ NUCLEAR DENSITY TESTS
—— TOBAO1-T10AOY
AC SURFACE COURSE SAMPLE
hC BASE{COURSE. AC BINDER COURSE DUREG ZQN?mQJnON [] /S SURFACE COURSE SAN
4 NUCLEAR DENSITY TESTS
TI1AD1=T13A01
+ + + ASPHALT CEMENT SAMPLE
TO5A01 TC6AQ1 T07AQ) 8coiaon
Jasa01 Josan J10A01 COMBINED AGGREGATE PLANT
0+00 10' SHOULDER 5400 SAMPLE BUOTAO1
| POST-CONSTRUCTION CORING AT TIMES AC_SURFACE COURSE POST-CONSTRUCTION CORING AT TIMES O 152mm CORE SPECIMEN
CAO1A01—CAOBAGH
l P aTg!l cToleTel 370901 TaleleclolTel el CAO1B01 -CAOBBO!
P P N P I DURING CONSTRUCTION L CAoiadl —Cacacot
t = [v] [} 12 18 1 24 1 48 BULK HMAC PAVER SAMPLES CA01D01-CAQ8DON
month CAO1EQ1-CDOBEOY
| s| I I | l ' l [[] otaor - Bosaor | | | | | | | | CAO1FO1-CAOBFO1
| 15 250 T T T I T‘*'O r'*‘o r:;o |I| | | (. | = B
NAQ 12A01 1
N S R S A | { | L1 ey
~(1+96) -(1445)  0-90 0-40  0+00 BCO1AQ! auoum 5400 5+40 5+9o 5+45 6495 [ ROAD
~(2+50) ~(1+70) —(1+20) 0-65 OASPHALT AGGREGATE +65 6+2 6+70 7+50 370901 TEST
A - EXAMPLE CORING AT INTERVAL “A"
. -5k ‘i l” ‘i |“ - s |‘ e e NC DOT
mi
——l— 2 CAGIAO! — CAOBAO! STANDARD MIX
—H———°——,g2 = & o} 3 WITH AC-20
7 s l___l 5 l__ ) ' __i I.__.I s |__ N.C. DOT SPS-9A US-1 NB
~(1+70) 5440 SANFORD, N.C.
—(1+95) 5465
ROWAR WA 22/ FHEA 3P3-0A WIT FCTIONS ALY
FIGURE 3—MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 370901 [wmns DA 801 10 SCaE
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FHWA—LTPP SPS 9A SANFORD, N.C. DESIGN SCHEMATIC

NORTH

| FIGURE 4-—MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 370902

ATLANTIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
SAMPLING PRIOR TO AND DURING CONSTRUCTION DIRECTION OF TRAFFIC DURING CONSTRUCTION
73400  89+00 91+50 US~1 NORTHBOUND 96+50 99+00  101+00 D SUBGRADE SAMPLE LOCATION
+— BIOAD2
SURCRADE 370902 4 NUCLEAR DENSITY TESTS
SUBGRADE TO1A02~TD4A02
SAMPLE . SHOULDER AUGER PROBE TO 6m
12
890402 NUCLEAR DENSITY TESTING S01A02
i 23] + + + . (] AC BASE COURSE SAMPLE
S l TO1A02 102402 T03A02 T04A02 S LOCANON B70A02-B74A02
-(2450 -50 0+00 1400 2+50 4400 5400 , 7+50 950 NUCLEAR DENSITY TESTS
(2450) 10" SHOULDER + Tosao2-107A02
S01A02 () SHOULDER PROBE TO 6m AC BINDER COURSE SAMPLE
73400 101}+00 D LOCATIONS B50A02-B54A02
NUCLEAR DENSITY TESTS
hC BASEJCOURSE, AC BINDER CQURSE 370902 + TOBA02-T10A02
DURING CONSTRUCTION n AC SURFACE COURSE SAMPLE
BULK HMAC PAVER SAMPLES LOCATION BO1AG2-B34A02
B70A02-874A02 | < NUCLEAR DENSITY TESTS
850A02-854A02 TI1AQ2-T13A02
+ O ASPHALT BINDER SAMPLE
T05A02 T06A02 T07A02 | 8co1A02
T08A02 109402 110A COMBINED AGGREGATE
0400 16" SHOULDER 5400 | PLANT SAMPLE BUO1AO2
| POST~CONSTRUCTION CORING AT TIMES AC SURFACE & AC BINDER CQURSE  POST—CONSTRUCTION CORING AT TIMES ( 152mm CORE SPECIEN
CAD1A02~CA34A02
l I aTelcTolelel 370902 TaleglcloTeleld CAO1B02-CA08B02 & DO NoOT
Lol e linlieloelesl DURING CONSTRUCTION L1 CAQ1C02-CA08CO2 URKE
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month CAQ1E02-CDO8BED2
| T 01 1 1 ] ] (] Bora02 - B34a02 [ | CAO1F02-CAOBF02
| mmmm‘ l' VALTA- I r+ r-'z-o r:t 02 |”s -'.I.C;.Qll "”l A | /:; ILE_—j
11A02 12A02 A
| I T I B | I T I | SPS—9A
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FHWA—LTPP SPS 9A SANFORD, N C. DESIGN SCHEMATIC ATLANTIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
SAMPLING PRIOR TO AND DURING CONSTRUCTION OIRECTION OF TRAFFIC DURING CONSTRUCTION
17400 31400 33+50 US—1 NORTHBOUND 38+50 41400  45+00 SUBGRADE SAMPLE LOCATION
+— B9I0A03
SUBCRADE
370903 4 NUCLEAR DENSITY TESTS
SUBGRADE 701A03—T04A03
SAMPLE 12 & SHOULDER AUGER PROBE TO 6m
BYOAC3 NUCLEAR DENSITY TESTING S01A03
H + + + i AC BASE COURSE
5 l TO1A03 TO2A03 103403 TO4A03 5
_(2+50 -50 0+00 1400 2450 4400 5400 . 7450 NUCLEAR DENSITY TESTS
(2450) 10" SHOULDER + TosAc3-107403
501403 (X) SHOULDER PROBE TO 6m
' to0 ® ‘5400 AC BINDER COURSE
hC BASE|COURSE. AC BINDER COURSE 370903 + Tosrciriones o
DURING CONSTRUCTION
AC SURFACE COURSE SAMPLE
[ LocAmon Bo1403-806403
+ + o+ NUCLEAR DENSITY TESTS
T05A03 TO6A03 TO7A03 TI1AO3-T13A03
108AQ3 10903 T10A
ASPHALT CEMENT SAMPLE
0+00 10° SHOULDER 5+00 8CO1A03
| POST—CONSTRUCTION CORING AT TIMES AC SURFACE COURSE POST-CONSTRUCTION CORING AT TIMES O 1szmm GORE SPEGNEN
A01A03~CAOBAO3
l L 2T gl cTolglTel 370903 Falaglcloleleld CADIBO3-CA08803

l=|0|6|l2118|24l48|

A T T T O T B

DURING CONSTRUCTION
BULK HMAC PAVER SAMPLES

(] Boiaos - sosa03

| |
ITI || | |
L] L11 ]

FIGURE 5—MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 370903

CA01C03-CA08CO3
CAQ1D03—-CA08D03
CAQIEQ3-CDOBEQ3
CAQIFO3—-CAOBFO3

’ + + +
| —(1495) ~(1445) 0-80  0-40 0400 =, BCOIAD3 5400 5+40 5+90 64»45 6+95 [ SPS-9A ROAD
~(2+50) —(1+70) -(1+20) 0-65 OASPHALT 20 70 7+50 370903 TEST
A EXAMPLE CORING. AT INTERVAL A"
. - |’ “| I‘ ‘1 |' -+ |‘ i ALTERNATIVE
B oy X anos SUPERPAVE MIX
0 = o o WITH PG 70-22
s : ; | ; , ~
s l— oo T s -1 e kly NG 00 TR e
5465

~(14995)

AODAE W 13/5% ANA TP3-0A TEST SECTIONS QLY
ORMENSONA,

OETALS oMLY
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FHWA—LTPP SPS 9A, US1, SANFORD,NC. DESIGN SCHEMATIC

NORTH

DIRECTION OF TRAFFIC
101400 99400 86+ 50 US-1 SOUTHBOUND 91450 89+00 87400

TEX!ST]NG PAVEMENT
¢+ ACCESS TO LOWER UNBOUND LAYERS

FOR 254mm FLIGHT AUGER
CORE SAMPLES ARE CAO1A60 CA02A60 370960
I GRANULAR BASE SAMPLES ARE BGO1A60, BGO2A60 l

SUBGRADE SAMPLES ARE BSO1A60, BSO2A60 12
%AGO NUCLEAR DENSITY TESTING %AGO
+ + +
JT I 10160 T02A60 T03A60 l _[3‘
—(2+50) " 0-25  0+00 1400 2450 4400 5400 5425 ) 7450 |
10" SHOULDER
501460 ()
POST-CONSTRUCTION CORING SHOULDER PROBE TO 6m POST-CONSTRUCTION CORING
I AT TIMES AT TIMES I
‘Alelclolglrr 370960 IAIB[CID]EIFI
t = | 0 I 6 | 12 I 18 | 24 I 48 ‘ DURING CONSTRUCTION I l I I l ‘ l
mo""”l ’ | l I I | BULK HMAC PAVER SAMPLES l I | | l l ‘
| D BO1A60 — BOB6A60
ll I I || l I : NUCLEAR DENSITY TESTING I I ‘ l l : l
' + + +
. | 1 I I i { | T04A60 TOSAG60 TO6A60 ! I l I l || I I
—(1+395) -(1445) 0-90  0-40 0400 5400 5+4ol- 5490 6445 _ 6485
-(2+50) ~(1+70) —-(1+20) 0-65 Oacouso 5+65 6420 6+70 7+50
ASPHALT
Pyl EXAMPLE. CORING AT INTERVAL A"

18" j

s 45
) °)

__L‘__ﬂ_.o o3 O I o) 86 O 88 I
J co2 Co4 | / } 0% co?7
Sy I_-i ¥ l’ -(1470) / 5+40 _l ¥ I—'—I ¥ |-

~(1+95) 5+65

| FIGURE 6—MATERIALS SAMPLING AND TESTING PLAN SPS—9A SECTION 370960

W ATLANTIC
VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND %| REGIONAL
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS OFFICE
SAMPLING PRIOR TO CONSTRUCTION PRE CONSTRUCTION

A TYPE 305mm CORE®
LOCATIONS AO1A60, AQ2A60

+ NUCLEAR DENSITY TESTS
TO1A60—-TO3A60

& SHOULDER AUGER PROBE TO 6m
SO01A60

AC SURFACE COURSE SAMPLE
LOCATION BO1A60-BO6A60

+ NUCLEAR DENSITY TESTS
TO4AE0-TOBAG0

ASPHALT CEMENT SAMPLE
BCO1A60

152mm CORE SPECIMEN
O CA0IA60-CA0BAG0
€A01860-CAOBB60
CAOICE0-CADBC60
CA01D60—-CADBDE0
CAGIE60-CDOBESO
CAOIFE0-CAOBFE0

SUPERPAVE DESIGN
WITH
MULTIGRADE PG 76-22

NC DOT SPS-9A
US 1 SB, SANFORD, NC

AIBA WA 3N PA SP3-0A TEST SECRONS OWLY.
SPS-9A-11 ORANDIG NOT W0 SCALE
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FHWA—-LTPP SPS 9A, US1, SANFORD,NC. DESIGN SCHEMATIC

VALIDATION OF SHRP ASPHALT SPECIFICATIONS AND
MIX DESIGN AND INNOVATIONS IN ASPHALT PAVEMENTS

NORTH
ATLANTIC
REGIONAL
OFFICE

SAMPLING PRIOR TO CONSTRUCTION DIRECTION OF TRAFRIC
87400  85+00 82450  “Us_1 soumiBounD 77450 75+00 7300

* ACCESS TO LOWER UNBOUND LAYERS

FOR 254mm FUGHT AUGER 370961

CORE SAMPLES ARE CAQ1A61 CAQ2A6)
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Appendix A

Construction Highlights of Test Sections



CONSTRUCTION HIGHLIGHTS OF TEST SECTIONS

Test Section 370901 — Stations 53+00 — 58+00
North Carolina Standard Mixes with AC-20

The North Carolina DOT Mix Designs were used on all layers of this test section

The 3-1/2” Base Course (HB) was laid on May 16, 1997 The Contractor intended to use the
Moncure Plant but because of problems at the Plant, switched to the Lee Paving Sanford Plant
located 12 miles from the Project North Carolina DOT have had a lot of experience with these
mixes and there were no mix design or laying problems

The temperature of the mix in the truck before unloading was 290° F  The pavement was laid
from North to South to a width of 14’ and a nominal thickness of 4 2” The nominal thickness
from 5+00 - 3+60 was 4 5" and from 3+60 — 0+00 was 4 2” The time to pave the monitoring

sectton was 35 minutes and the 2 sample areas plus the monitoring section, 75 minutes from 3 05
-420pm

Bulk HMAC samples were taken at 2+50 Three (3) bags were placed in an insulated container
(cooler) to prepare 6 GCS. and 1 bag to carry out gradation. extraction and specific gravity tests
in Raleigh. North Carolina DOT Laboratory

The average compacted thickness from the 5 point levels was 3 4” The Hypac breakdown roller
made 2 passes and the 2™ Caterpillar roller was used as a static roller The average compaction
was 92 8%

The 37 Binder Course (HDB) was laid on May 22. 1997

Prior to laving the Binder Course. a CAT grader 12G removed a surface course layer from 0+45
- 0-20 which was placed 1in error  The mix came from the Moncure Plant The pavement was
lard from North to South to a width of 14’ and to a nominal thickness of 35 The mix
tempcrature prnior to unloading was 289° F and the air temperature was 77° F It took 57
minutcs to pave the 2 sampling areas plus the monttonng section from 1240 -2 05 pm

Bulk samples of the HMAC were taken at 2+50 Three (3) bags were placed in the cooler to
preparc 6 SCS in Aberdeen and 1 bag to the Raleigh Laboratory

The average compacted thickness from the 5 point levels was 2 87

Compaction was obtained from 2 passes of the CAT breakdown vibratory roller and 2 passes of
the Hypac vibratory roller and a static roller was used to smooth out the surface Compaction
was 95 6%

The 2-1/27 Surface Coursc (HDS) was laid on May 28. 1997, with the mix from the Moncure
Plant It was laid from North to South to a width of 14 and to a nominal thickness of 37 The
truck temperature of the mix at the paver was 307° F

The paving of the momitoning scction took 32 minutes and the approach and leaving sample areas

and the monitoning scction took 82 minutes from 2 20 - 342 pm  The air temperaturc was 85°
F

The Bulk Asphait samples were taken at 2+50 at 1 35 pm  Three (3) bags were placed 1n the
cooler to prepare 6 GCS for QC in Aberdeen and 1 bag for the Raleigh Laboratory



The average compacted thickness was 2 6” Compaction was obtained with 2 passes of the
Hypac vibratory roller and with 2 passes of the CAT roller which was used as a static roller The
compaction was 97 9%

The Construction Data for the test section 1s shown in Tables 36, 37 and 38

Test Section 370902 — Stations 91+50 — 96+50
37.5, 19.0 and 12.5 Superpave Mixes with PG 64-22

This is the Superpave test section Verification of control strips were carried out on all of the
mixes prior to production

The 3-1/2” Base Course was laid on May 14 with the mix from the Sanford Plant It was laid
from South to North to a width of 14’ and to a nominal thickness of 4 2” The average
temperature of the mix in the truck at the paver was 266° F

The time to pave the monitoring section took 55 minutes from 555 - 650 pm The arr
temperature was 80° F Bulk HMAC samples were taken at 2+50 at 6 20 - 6 35 pm  Six (6)
boxes were obtained for MRL. 11 boxes to the QA Laboratory (6 for MRL and 5 for NCAT)
Fourteen (14) bags for the QA Laboratory to prepare 20 GCS for NCAT and 8 GCS for Law/NC
DOT and 1 bag to the Raleigh M&T Laboratory Three (3) bags were placed in the cooler for the
QA Laboratory to prepare 6 GC samples for QC purposes

The average compact thickness from the 5 point level was 3 27 There were 3 compactors A
CAT breakdown vibratory roller. Hypac intermediate vibratory roller and Bomag static roller
The average compaction was 85 6%

The 37 Binder Course was laid on May 20, 1997 with the mix from the Sanford Plant The
average mix temperature in the truck was 303° F The mix was laid from North to South to a
width of 14 5” and to a nomnal depth of 3 57

It took 55 mrnutes to lay the monitonng section from 12 30 — 1 25 pm  The air temperature was
92° F There was an overspill at the hopper at 4+50 which was then spread out manually The
bulk samples of HMAC was taken at the plant by Brad Comer and Mustan which consisted of 11
boxes (6 for MRL and 5 for NCAT). 15 bags to the QA Laboratory from which 20 GCS were
made for NCAT and 8 GCS for Law/NC DOT and 1 bag was sent to the Raleigh Laboratory

Three (3) bags were placed 1n a cooler and taken to the QA Laboratory to make 6 GSC for QC
purposes At 3+00 — 94+50. a truck got stuck 1n the outside shoulder

The average compacted thickness from the 5 pont levels was 2 67 The Hypac vibratory roller
made static passcs on the center line. then 2 vibratory passes. the intermediate CAT roller made 2
vibratory passes and the static roller made 6 passes The compaction was 91 1%

The 2-1/27 surface course was laid on May 28. 1997 with a mix from the Sanford Plant The
average temperature of the mix in the truck at the paver was 287° F It was placed from North to
South to a width of 14 5™ and to a nominal thickness of 3 07

It took 43 munutes to lay the monitoning scction and 70 minutes to lay the approaching and a
lecaving sample areas and the momitonng section from 1155 am to 105 pm  The arr
temperature was 73° F The bulk samples were taken at 2+50 at 1225 - 1240 pm  Five (5)
boxcs were taken for NCAT. 25 bags were taken for the QA Laboratory from which 20 GCS
were to be made for MRL. 8 GCS for Law/NC DOT. 20 GCS for NCAT and 1 bag for the
Raleigh Laboratory for extraction. gradation and specific gravity tests

A-2



The average compacted layer thickness as determined from the 5 point levels was 2 7”7 The
Hypac vibratory breakdown roller made 2 passes, the intermediate CAT vibratory roller made 2

passes and the static roller was pushing and spreading the mix until it cooled The compaction
was 94 7%

The Construction Data for section 02 is shown in Tables 36. 37 and 38

Test Section 370903 — Stations 33+50 — 38+50
Superpave Alternate 37.5, 19.0 and 12.5 Mixes with PG 70-22

This section was originally located between 30+350 — 35+50. Because of rain and the uncertainty
of the void content mix, paving was stopped at 30+50 A joint within the test section would have
been present To avoid any possible influence the joint might have on the performance of the
pavement, the test section was moved to 33+50 - 38+50 The QA Laboratory gyrating
compactor was damaged by lightening and the void problem was resolved with cores

The 3-1/2” base course was laid on July 10, 1997 with a mix from the Sanford Plant It was
placed from South to North to a width of 145" and to a nominal thickness of 427 The
temperature of the mix at the paver was 302° F

The monitoring section was laid in 63 minutes and the approaching and leaving sample areas and
the monitoring section in 93 minutes between 8 15 and 9 48 am The air temperature was 84° F

Bulk samples were taken at 2+50 between 9 00 — 9 20 pm The samples consisted of 5 boxes
for NCAT. 15 bags to the QA Laboratory from which 20 GCS were made for NCAT. and 8 GCS
for Law/NC DOT and 1 bag for the Raleigh Laboratory An additional 3 bags were placed in a
cooler and taken to the QA Laboratory to prepare 6 GCS for quality control purposes

The average compacted thickness was 3 47 Compaction was obtained from 3 rollers. 3 passes
with the CAT vibratory breakdown roller. 3 passes with the second CAT vibratory roller and 3
passes with the static roller  The compaction was 90 2%

The 37 binder course was laid on July 11. 1997 with the mix from the Sanford Plant The mix
was laid from North to South to a width of 14" and to a nominal thickness of 3 57 The mix
temperature of the mix at the paver was 327° F It took 42 minutes to lay the monitonng section

and 71 minutes to lay the approaching and leaving sample areas and the monitory section from
938% at 1049 am

Bulk samples were taken at 2+50 between 10 13 — 10 28 am consisting of 5 boxes for NCAT.
14 bags to make 20 GCS for NCAT and 8 GCS for Law/NC DOT. and | bag for the Raleigh
Laboratory Three (3) bags were also placed 1n a cooler for the QA Laboratory to preparc 6 GCS
for QC purposes

The average compacted thickness from the 5 point levels was 2 97 Three (3) passes were made
by the first CAT wibratony roller. 2 passes by the sccond CAT vibratory roller and some passes
by the static roller  The compaction was 92 8%

The 2-1/27 surfacc course mix obtained at the Sanford Plant was laid on July 12. 1998 from
North to South to a width of 14" and to a nommnal depth of 307 The mix in the truck at the
Plant was 324° F

It took 48 minutes to lay the monitory section and 93 minutes to lay the approaching and lcaving
sample arcas and the monitoning scction from 8 47 to 10 20 am  The air temperaturc was 87° F
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Bulk samples were taken at 2+50 consisting of 6 boxes (5 for NCAT), 15 bags, 14 of which were
sent to the QA Laboratory to prepare 20 GCS for NCAT, 8 GCS for Law/NC DOT, and 1 bag to
the Raleigh Laboratory Three (3) bags were also placed in a cooler for the QA Laboratory to
prepare 6 GCS for QC purposes

The compacted thickness of the surface layer from the 5 point levels was 2 4” Two (2) CAT
vibratory rollers were used The compaction was 91 4”

At 0-150 (32+00), there was an overspill at the hopper which was leveled out manually While
obtaining a binder sample at the storage area, it was noted that a new load of binder arrived
There was concern that the binder may not be PG 70-22 since a little more paving still had to be
done To be sure, a sample was taken by Dr Biswas from the new load for binder verification

The Construction Data for the test section is shown in Tables 36, 37 and 38

Test Section 370960 — Stations 101+00 — 87+00
12.5 Superpave Mix Design with Multigrade PG 76-22

The first tank truck of asphalt binder arnved at the Plant at 9 30 am from Suitkote. NY on
Thursday, September 10. 1998 The second load arnved at 11 00 am Both of the trucks were
expected to arnve at 3 00 am

The asphalt binder arrived at a temperature of 250° F and had to be heated to 300° F before
verfication of the JMF could start The first verification results became available at 11 00 p m
The mux was not acceptable because of the low void content The second verification was made
by 10 00 am, Friday. September 11. 1998 It too was rejected because of the low void content
The third venfication was completed by 5 00 p m and was accepted by Brad Comer

The first lift of hit mix. following the application of tack coat. was placed on the inside lane on
Saturday, September 12. 1998 The first lift of the dnving lane followed after an application of
the tack coat between 11 30 am and 1 10 p m which also included a waiting time of 30 minutes
for the last load It was hot and humid and the air temperature was 85° F The second lift of the
dnving lane followed the first l1ft without any tack coat and was placed between 2 00 - 3 00 pm
The cunng time was 2 hours The air temperature was 90° F

The haul from the Plant to the road was about 12 miles The average time from loading to the
start of unloading for the first lift was 25 minutes and 34 minutes for the second lift The Plant
continued to produce the mix for the second lift while continuing compacting of the first lift and
prepanng the joint for the second hift  Five (5) trucks were backed up at the start of the second
lift but because of the hot weather, there was no significant loss in temperature of thc mix while
waiting

The temperature of the hot mix was taken at the truck before unloading The laydown
temperature was taken immediately behind the paver with an infrared thermometer  The mixing
temperature was 350° F and the laydown temperature was 320° F - The breakdown roller stayed
25’ behind the paver and the intermediate roller. 200" behind the breakdown roller  There were
no laying probicms but there was an overspill at the paver at 0-100 (97+50) on the sccond hft
which was spread out from 97+50 - 97+00

Beth Chapin checked the densitics and compaction of the roller coverage’s  One coverage was
considered to be an up and down pass The coverage’s for both the breakdown and intermediate
were 12 for cach Iift with a speed of 3 MPH for the breakdown roller and 4 MPH for the
intermediate roller  The compaction results appeared low  Dr Biswas and Graham Johnson
behieved that the underiying hot first [ift could affect the compaction of the sccond hift surface
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course It was decided that a lane change would be required on all subsequent test sections
before the next lift is placed to extend the curing time a few hours

The Construction Data for the test section is shown in Tables 36, 37A and 38

Test Section 370961 — Stations 87+00 — 73+00
12.5 Superpave Design with PG 64-22

The original Matenals Sampling and Testing Plan called for a SMA mix with Contractors choice
of PG 76-22 However, an acceptable SMA mix design could not be obtained so Dr Biswas
switched to a 12 5 Superpave Design with PG 64-22 The Asphalt Binders were supplied by
CITGO, Wilmington, NC North Carolina DOT regularly used this mix design and JMF had
already been approved

The paving was to start on Monday, September 14 However, the Plant broke down and the first
lift of the passing lane was placed on Tuesday, September 15 from 9 00 - 10 30 am The Plant
broke down again for the rest of the day The first lift of the driving lane, after the tack coat was
placed to a nominal thickness of 1-1/2” on Wednesday. September 16 from 9 30 ~ 11 30 am.
including a 40 minute wait for the last load The weather was sunny and hot and the air
temperature was 81° F The second hift. after a tack coat and a 6 hour curning time. was placed on
the dnving lane from 4 15— 5 50 p m which included a 50 minute wait for the last load The air
temperature was 91° F

The haul from the Plant to the road was 12 miles The average time for loading to the start of
unloading was 54 minutes for the first lift and 23 munutes for the second lift The mixing
temperature was 320° F and the second lift. 293° F

There were no laying problems An expenenced roller operator was brought in to operate the
breakdown roller He adjusted the amplitude to low but retained the same 3200 frequency He
madc 12 coverage'’s for both lifts with a speed of 3 mph

The intermediate Hypac roller also acted as the static roller  The speed was reduced to 3 mph It
made 9 coverage’s of the first hift and 6 coverage’s of the final hift

The nuclear density tests showed an improvement 1n compaction of the previous section

The Construction Data for the test section ts shown tn Tables 36. 37A and 38

Test Section 370962— Stations 73+00 — 59+00
12.5 Superpave Design with SBR Mod. PG 76-22
Citgo Wilmington, NC and the SBR by RUB-R-Road Co-Polymer Kent, Ohio

David A Carlson. Techmical Director of Rub-R-Road was on hand to sct up the equipment
Rub-R-Road was added to the mix at the pug mill from drums The JMF was venfied the
previous day on Wednesday. Scptember 16

The Contractor was to start carly Thursday. September 17 but he first filled-up the silo for other
uses and hence the dnving lane was laid between 3 05 — 4 45 pm  which included a 40 minute
waiting peniod for the last load The weather was sunny. hot and humid and the air temperature
was 88° F  Traffic continued 1n the passing lane and the second lift of the dnving lane was
placed on Fnday. September 18. between 8 00 - 9 40 am with a tack coat between the lifts after
a cuning time of 16 hours The weather was slightly foggy until 9 15 am . then hazy with air
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temperature at 75° F The mixing temperature was 350° F The haul distance was 12 miles and
the time from load to unload for the first lift was 20 minutes and the second lift, 26 minutes

It was readily apparent that the laydown mux was hot. Only 2 rollers were in use, the breakdown
roller and the intermediate roller which was used as a vibratory and a final roller The
breakdown roller went right up to the paver then held back until the pavement had cooled On
both lifts, the intermediate roller held bath 500° behind the breakdown roller Beth Chapin took
density readings after a pass or two of the breakdown and intermediate rollers in order to
determine a rolling pattern She found the best results when the pavement had cooled for a few
minutes After the initial coverage of the breakdown roller, she also discovered that increased
densities could not be obtained 1f the mix was moving underfoot Too much compaction
produced lower densities In the end, the breakdown roller made 12 coverage’s and the
intermediate roller 6 coverage’s with vibrations and 6 without vibrations Pick up was not a
problems but a litre of Joy dishwashing liquid was placed in the water of the compactors for
insurance

The Construction Data for the test section 1s shown in Tables 36, 37A and 38

Test Section 370963— Stations 59+00 — 45+00
North Carolina DOT Standard Mix with AC 20

Venfication of the JMF was not required on this test section because the mix was previously
venfied The asphalt binder was supplied by CITGO. Wilmington. NC

The first lift was placed in the passing lane on Fniday afternoon. Septcmber 18 followed by the
first hft of the driving lane The first truck on the dniving lane was a carry over load from the
passing lane and it took 30 minutes to switch to the driving lane to empty the load Four trucks
had lined up at the start and continued to line up for the paving of the driving lane from 4 50 -
5 40 p m The weather was cloudy and warm. air temperature was 87° F

A tack coat was placed and the second hift was placed on Monday. September 21 from 8 15 -
930 am after 2-1/2 days of cunng The hot mix came from the silo because the Contractor
wanted to empty the asphalt binder tank carly to venfy the mix for the next test section

There was no laying problem with the mix  There was an overspill of the paver at station 4+60
(49+10) of the second lift which was leveled out from (49+10 - 48+50). 4+60 — 5+50 The haul
distance was 11 miles The average load to unload time for the first lift was 38 minutcs and for
the sccond ift. 31 minutes The mixing temperature was 350° F and the laydown temperature
for the first Iift was 324° F and the second hift. 331° F Only 2 rollers were used The CAT
breakdown roller and the intermediate Hypac roller for the first lift  Due to the breakdown of the
Hvpac. the CAT brcakdown and Ferguson-Steel Wheel tandem were used for the sccond lift
Adcquate compaction was obtained readily

The Construction Data for the test section 1s shown 1n Tables 36, 37A and 38

Test Section 370964 Stations 45+00 — 31+00
Superpave Design with SBS Mod. PG 76-22

The Asphalt Binder was obtained from Koch Savannah. GA It was expected to arnve at 6 00
am . Tucsday. September 22 The first tank truck amved at 8 00 am and the sccond. having 2
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flat tires, amved at 2 00 p.m. The asphalt binder had cooled to 275° F and was heated to 375°
F before producing a batch for verification

Two venfication tests were carried out by midnight. September 22. Both failed because of low
voids The third verification was completed by 11 00 am on Wednesday, September 23 It also
failed because of the low voids The fourth venfication was completed by 3 00 p m and the mix
was approved

The Contractor placed on lift on one lane from 4 30 — 6 00 pm Through a misunderstanding,
the first lift was placed on the driving lane instead of the passing lane The weather was sunny
and the air temperature was 73° F

The Contractor had intended to start paving at 7 30 am , Thursday, September 24 Dunng the
night, the flame went out on the bumer of the asphalt binder storage tank and the binder
temperature reached 275° F  The binder was heated to 325° F by 12 30 pm The second lift of
the driving lane was placed from 3 05 — 4 25 p m . after 22 hours of curing time The QC
samples were taken at the mid-point of the monitoning section by Brad Comer on the second lift
instead of the first lift The weather was sunny and the air temperature was 73° F

The haul distance was 11 miles and the load to unload time for the first lift was 27 minutes and
the second 19 minutes The mixing temperature was generally 350° F , although it reached 375°
F at one point as recorded from the truck measurement The average laydown temperature was
324° F for the first hift and 331° F for the second lift

The intermediate Hypac roller had broken down and it was replace with a 12 T Caterpillar
double-drum vibratory roller similar to the breakdown roller The density tests obtained by Beth
Chapin for the first lift were coming 1n low She tned different rolling patterns but was not
successful because the pavement cooled rapidly The compaction results of the second hft were
better All of the rollers were brought to operate closer together The laydown temperature of
both lifts were similar but the second lift produced a lot of stcam during laydown (Photo 15)
The breakdown roller came nght up to the paver

The Construction Data for the test section 1s shown 1n Tables 36. 37A and 38

Test Section 370965 Stations 31+00 — 17+00
Superpave Design with PG 70-22

The Asphalt Binder was supplied by CITGO. Hopewell. VA It was expected to amve at 6 00
am on Fnday. September 25  The first tank truck armved at 8 00 am and the second at 9 10
am with a binder temperature of 250° F The binder was heated to 290° F by 130 pm at
which time the verfication tests started  The mix was approved at 4 30 pm

One hift of the passing lane was placed between 5 35 - 6 50 pm  The first and sccond lifts of the
dnving lane were placed on Saturday. Septcmber 26  The first ift used about 40 of hot mix left
over from the passing lane starting at 30+00 At the beginning of the joint of the first hift. an
adequate nominal thickness was not being obtained and the paver backed up and then carned on
with the nght thickness  Some trucks were lined up at the start  The first lift was laid from 7 45
-950 am with a 30 minutc waiting period for the last load at 18+00 The weather was sunny
and warm. the air temperature was 70° F

The sccond Iift was placed from 12 40 — 2 04 pm  after a 5 hour curing time  The wcather was
sunny and hot. the air temperature was 84° F



The haul distance was 11 miles with an average load to unload time for the first lift of 39 minutes
and for the second lift, 20 minutes The mixing temperature for the first lift was 350° F and the
second hift, 360° F

The laydown temperature for the first lift was 300° F and the second lift was 348° F

The breakdown roller worked right up to the paver and the intermediate roller was close behind.
The final steel-wheel roller picked the time to make the final passes to obtain a smooth finish but
was usually about 500’ behind Beth Chapin was satisfied with the densities and compaction
tests The breakdown roller made 9 coverage’s, the intermediate roller made 6 coverage’s and
the final roller about 2 coverage’s

The Construction Data for the test section is shown in Tables 36, 37A and 38
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
JAMES B. HUNT. JR. DIVISION OF HIGHWAYS R. SAMUEL HUNT 1]
GOVERNOR PO. BOX 25201 RALEIGH. N.C. 27611-5201 SECRETARY

March 14, 1995

Ivan J. Pecnik, P. E.

LTPP Regional Engineer

Pavement Management Systems Limited
415 Lawrence Bell Dr., Unit 3

Ambherst, New York 14221

SUBJECT: SPS-9A SUPERPAVE Asphalt Binder Study Candidate Project Nomination
Dear Mr. Pecnik:

Per Appendix-A of your document "...Guidelines for Nomination and Evaluation of Candidate
Projects for Experiment SPS-9A ...," attached please find filled out forms containing pertinent
information about the project that North Carolina Department of Transportation (NCDOT)
wishes to nominate for candidacy. In the following, we are also providing you with additional
information regarding the project and our experimental design of SPS-9A.

SITE

The project (NC-HIP#R2500A) is about a 14 km stretch of US-1 in Lee and Chatham counties in
North Carolina. The project will consist of widening an existing two lane roadway to a four-lane
divided freeway. The scheduled letting date is January 16, 1996.

The existing two-lane roadway pavement 1s mostly asphait concrete with a stretch of Portland
cement concrete. As a part of the project, the existing pavement will receive asphait concrete
overlay and will become the south-bound part of the freeway.

The north-bound part will be ail new construction 1including an uniform 9" thick asphalt concrete
pavement over chemically stabilized base. The three main SPS-9A sections will be incorporated
in this north-bound "new-construction” part of the project. We are also reviewing with our field
forces the incorporation of one or more suppiemental sections.
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March 14, 1995

The terrain at this scenic Piedmont location in the central part of North Carolina is primarily flat
with occasional mild grades. Predominant upland soil type is Mayodan-Pinkston consisting of
gently sloping to steep, well drained soils that have a loamy surface layer and a clayey and loamy
subsoil. ’

Geologically, the area is in the Deep River Basin which is a rift basin of early Mesozoic Age
(about 200,000,000 yrs., slightly older than the Jurassic period). Rocks in the area are Upper-
Triassic, Chatham group of sedimentary type. The region is traversed by a few intersecting
stable faults.

CLIMATE

Annual rainfall in the area is about 1200 mm. Precipitation is quite evenly distributed
throughout the year, with about 660 mm (55%) falling in April through September.

Every few years late in the summer or in the autumn, a tropical storm moves inland from the
Atlantic Ocean and causes extremely heavy rain for one to three days. The heaviest one-day
record rainfall was 131 mm at Moncure on August 11, 1967. Thunderstorms occur on about 45
days each year, and most occur in the summer.

The average seasonal snowfall is 130 mm. On the average, only one day has at least one inch of
snow on the ground.

TRAFFI

Traffic design basis is 166,000 ESAL/year over a 20 year period totalling 2,320,000 ESALin the
design lane. Expenienced construction and maintenance engineers from the NCDOT 8th
Division have assured us that with adequate traffic control, one would be able to perform tasks of
the SPS-9A experiment without much discomfort.

EXPE NT IGN

The narrative hereafter will refer to your document entitled " ..Experimental Design and
Research Plan...." September 1994
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The SPS-9A part of the project will include a total of five sections, consisting of three main
sections and two supplemental sections. The three main sections will consist of

(1) aconventional section using a current NCDOT mix design and a conventional AC grade
binder, (ii) a baseline SUPERPAVE section using a SUPERPAVE mix design and a PG grade
binder and (iii) an aiternative SUPERPAVE section using a SUPERPAVE mix design and a PG
grade binder that is "higher" than that required by SUPERPAVE.

To provide production efficiency, each section is expected to be about 0.80 km long.
Temperature Factor

The nearest weather station is at Moncure in Chatham County. Referring to Appendix B, the
listing on page B-17 indicates, at 98% reliability, pavement temperatures of 61°C maximum and
-16°C minimum, and a recommended SUPERPAVE binder grade of PG 64-16.

isture Fac

Precipitation information as provided in the "CLIMATE" section earlier is consistent with your
Appendix A, i.e. > 1016 mm, and referning to the Table 1, we are in a "Wet" area i.e. > 635 mm.

alt-Agg e Mixture Design Factor
1) Conventional Section-

Consistent with the current standard practice, a Marshall test based mix design using a
conventional AC-20 binder will be placed.

11) Base-line SUPERPAVE Section:

Based on the temperature-moisture factonal. the indicated binder 1s PG 64-16. (Appendix B and
Table-1) In consideration of the fact that nearly all binders that are used and available in North
Carolina 1n particular and 1n the South-East in general fall in the PG 64-22 category and since the
low temperature (LT)-22 covers LT-16, we choose PG 64-22 as the base-line binder.

11) Alternative RPAVE Section

In consideration of the pleasant climate of our Southeastern part of the country, NCDOT will
choose "rutting" as the distress type that the alternative binder selection will tend to minimize or
prevent.
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If we were to choose a PG grade that will theoretically result in earlier occurrence of pavement
distress in rutting, we would have to choose a PG 58-22 binder. In Table-1 this would be a block
that is one step to the left of the PG 64-22 block. Such a choice is strongly discouraged by the
practicing professionals of owners as well as producers. Choice of PG 58-22 is considered
unrealistic, undesirable and unwise.

Specification of PG 58-22 would result in obtaining a binder that would fail in the conventional
grade of AC-10. AC-10 is a relatively thinner asphalt and is not used as binder for primary
pavement mix anywhere in the South-East. AC-10 in any other name, e.g., PG 58-22, is still
AC-10! Early and drastic pavement failure due to use of such a product is believed to be certain
and it would not constitute an "experiment”. It would not be acceptable to the engineering
professionals of our 8th Division who, in fact, will have to live with the pavement on a daily
basis. To knowingly choose an experiment with certain, early drastic failure as its result would

simply not be a responsible act and would erode all support for any future experiments, such as
SPS-9B.

This leads us to the only other choice, that is to move to the right of the PG 64-22 block which is
to choose PG 70-22. Unfortunately, PG 70-22 binder is not commonly available either. Casual
specification of PG 70-22 would result in obtaining either modified or treated (e.g. air-blown)
asphalt. To eliminate additional variables 1n our experiment, we would like to avoid such
matenals at this time, especially in one of the main test sections.

Fortunately, however, at least one producer has assured us that especially for the purpose of the
proposed SPS-9A experiment, they would produce a "straight-run" PG 70-22 binder and it would
be available "locally”, i.e., either from Wilmington, N.C. or Savannah, Ga.

We believe that the use of PG 70-22 would yield a number of benefits. Instead of seeking a
lower limit, it would allow us to seek an upper limit. Potentially better performance due to
choice of a higher grade binder would prove the converse hypothesis that lesser performance
(early rutting) would result due to choice of a lower grade binder. Lastly, the SHRP-
SUPERPAVE mix design technology is still "new". Choice of a better grade binder would
provide a "cushion" against any uncertainty in mix design.

In summary, for the altemative SUPERPAVE section. a straight-run PG 70-22 would be the
binder of our choice.
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Supplemental Sections

Our tentative interest at this time is to also include two supplemental sections in the SPS-9A
experiment. One is expected to be the use of SMA (Stone Mastic Asphalt) and the other
possibility is the use of a polymer modifier. The polymer modifier could be an SBS or an SBR.
The decision and related design and specifications remain to be finalized. The 9 inch pavement
thickness over chemically treated base will remain the same.

Due to reported superior performance of SMA and asphalt concrete made with polymer modified
binder in managing reflective cracking, our 8th Division personnel have suggested our pavement
design personnel to consider use of such materials as overlay on existing PCC pavement on the
southbound roadway. Although such application in the project would not be part of the SPS-9A
experiment, it would provide interesting opportunity for comparative evaluation of performance
of such applications as new pavement vis-a-vis as overlay on rigid pavement.

Concluding Comments

It is expected that SUPERPAVE based pavements will perform better than, or as at least as weil
as, conventionally specified and designed pavement. Superior performance due to the use of
higher grade material in the alternative SUPERPAVE section will not come as a surprise. The
real value will be in developing experience in the use of SHRP equipment, methods and
technology. Positive experience gained in this experiment will provide us with the confidence
and the knowledge base to address future SHRP implementation expennments, such as SPS-9B.

Different Units of our Department, including Pavement Management, Construction.
Maintenance, Materials and Tests, Research and Development and the professional personnel of
the 8th Division have actively contributed towards development of this nomination and are eager
to participate in the SPS-9A experiment. We also received valuable input from several members
of the Southeast Regional User-Producer Group. They are also eager to participate in this
experiment.

I am enclosing a North Carolina State Transportation map highlighting the location of the
proposed site.
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We look forward to your favorable consideration of our nomination for candidacy.

Sincerely yours,

2

Mrinmay "Moy" Biswas, Ph. D., P. E.
Pavement and Materials Research Engineer
Research and Development Unit
Telephone: 919 715-2465

FAX: 919 715-0137

cds
Afttachments
ce: Monte Symons, P. E. (FHWA)
Max Tate, P. E. (FHWA)
Gonzalo Rada, Ph. D., P. E. (PCS/Law)
John Miller, P. E. (PCS/Law)
Larry Goode, Ph. D., P. E.
Don Goins, P. E.
C. A. Gardner, P. E.
Whit Webb, P. E.
Fred Whitesell, P. E.
Oscar (Buck) Clark, P. E.
Lex Kelly, P. E.
Ken Creech, P. E.
Jack Cowsert, P. E.
Dick Reaves, P. E.
Cecil Jones, P. E.
Len Sanderson, P. E.
Steve DeWitt, P. E.
Jim Grady, P. E.
Frank Pace, P. E.
Jim Trogdon, P. E.
Pat Strong, P E.
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FHWA-USDOT, LTPP Division, "Specific Pavement Studies, Guidelines for Nomination
and Evaluation of Candidate projects for Experiment SPS-9A, SUPERPAVE Asphalt Binder
Study", August, 1994,

FHWA-USDOT, LTPP Division, "Specific Pavement Studies, Experimental Design and
Research Plan for Experiment SPS-9A SUPERPAVE Asphalt Binder Study September, 1994.

Soil Conservation Service-USDA, Soil Survey of Lee County, North Carolina, September, 1989.

Olsen, Paul E,, et al, "Rift Basins of Early Mesozoic Age," in The Geology of the Carolinas,
Horton, J. Wright, Jr. and Victor A. Zullo, Eds., The University of Tennessee Press, Knoxville,
1991.

Stoddard, Edward F ., et al. "The Eastern Piedmont in North Carolina,"” in The Geology of the
Carolinas, 1991.
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SPS-SA Nomination Form/July 94

SHEET A. SPS-SA CANDIDATE PROJECT-NOMINATION AND INFORMATION

STATE North Carolina SHRP SECTION No._ 3704900

GENERAL PROJECT INFORMATION
PROJECT LOCATION

ROUTE NUMBER 1
ROUTE SIGNING [ ] Interstate [x]U.S. [ ]State [ ] County
Other
PROJECT LOCATION Start Milepost 71.3 End Milepost79.9

Start Station 0+00.00 End Station 455+00.00
DIRECTION OF TRAVEL {x] North B. [ ] South B. [ IWestB8. ( ]EastB.

PROJECT LOCATION DESCRIPTION__US 1 from North of US 15-501 in lLee County to
460m North of SR 1012 in Chatham Co., a total of 13.87 km.

COUNTY lee and Chatham
HIGHWAY AGENCY DISTRICT NUMBER Divn. 8, Districts 1 & 2

ENVIRONMENTAL CONDITIONS

AVERAGE 7-DAY MAXIMUM MINIMUM PAVEMENT MOISTURE
PAVEMENT DESIGN TEMPERATURE DESIGN TEMPERATURE {Annual Precicitation)
< S2C(126F} [ ] > -46C (-51F) (] .
< S8C (136F} [ } > -40C (-40F) () < 625 mm (25 inches) {1
< 64C (147F) k] > -34C (-29F) (]
< 70C (188F) [ ) > -28C (-18F) {1 > 625 mm {25 inches) k1l
> -22C (-8F) X
> -16C (3F) {1
> -10C {14F) {1

SIGNIFICANT DATES
LATEST DATE OF APPROVAL NOTIFICATION FROM FHWA LTPP August 31, 1995

CONTRACT LETTING DATE January 16, 1996
ESTIMATED CONSTRUCTION START DATE March 4, 1996
ESTIMATED DATE TEST SECTIONS OPENED TO TRAFFIC Julv 1, 1998
ESTIMATED CONSTRUCTION COMPLETION DATE Julv 1, 1998




SPS-9A Nomination Form/July 94

SHEET A. SPS-9 CANDIDATE PROJECT NOMI&‘.J.'\TI JN AND INFORMATION FORM
(Continued)

PROJECT DESCRIPTION

PROJECT TYPE (X] New Route [ 1 Resurfacing Flexible [ ] Resurfacing Rigid
Other_YWidening exjisting two-lane roadway to a four-lane divided freeway.

New north-bound two-lane AC roadway will contain SPS-9A sections. Existing
south-bound roadway (both AC & PCC) will receive gverlay but no SPS-9A section.

FACILITY (x]) Divided [ ] Undivided NUMBER OF LANES (One Way)__2+2

DESIGN TRAFFIC DATA

ANNUAL AVERAGE DAILY TRAFFIC (TWO DIRECTIONS) 14,800 VPD

% HEAVY TRUCKS AND COMBINATIONS (OF AADT) 117

EST. 18K ESAL RATE IN STUDY LANE ({1,000 ESAL/YR) 166,000 ESAL/YR
TOTAL DESIGN 18K ESAL APPLICATIONS IN DESIGN LANE __ 3,320,000 ESAIL

DESIGN PERIOD (Years) 20 yrs.
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SPS-9A Nomination F'orrn/fruy ou

SHEET B, SPS-9 CANDIDATE PROJECT NOMINATION AND INI'ORMATION FORM

STATE_NC SHRP SECTION NO.

AGENCY’'S PAVEMENT STRUCTURE DESIGN FOR SITE

LAYER!' LAYER? MATERIAL TYPE? THlCKNESS‘ STRUCTURALS

NO.  DESCRIPTION CODE' CLASS CODE _{mm)_ COEFFICIENT (per mm) §
1 SUBGRADE (7) S 2 e SiV‘_—___3.5
2 06 i2or43 203 .2 0,005
3 05 28  88.9 o002
4 03 o1 _139.7 0.017_
5 — - o o.__ __
6 - —_— e o.__
7 —_ - e o__ __
8 - — — o.__
g o._

——— S—— ——— — ——'-—— ——

STRUCTURAL DESIGN METHOD
(X] 1972 AASHTO [ ] 1986 AASHTO [ ] 1993 AASHTO [ ] Modified AASHTO

Other
AASHTO DESIGN RELIABILITY FACTORS R% - ) So—
QUTSIDE SHOULDER TYPE
[ ] Turf [ ] Granular (x] Asphalt Concrete { ] Surface Treatment
[ 1PCC [ ] Curb and Gutter Other
QUTSIDE SHOULDER WIDTH (Meter) 3.05
SUBSURFACE EDGE DRAINS (SAG VERTICALS & FLATGRADES) x]Yes [ ] No

NQTES
1. Layer 1 s the natural occurring subgrade soil. The pavement surface will have the largest assigned layer number.
2. Layer descnption codes:
Surtace Laver: 03 8ase Layer: (0]} Subgrade: Q7
Subsurface HMAC. 04 Subbase Layer: 06 Embankment (Fill}: 11
3. Refer to Tables A-1 through A-4 for matenal class codes.
If subgrade depth to a rigid layer 1s known, enter this depth for subgrade thickness, otherwise leave subgrade
layer thickness blank.
5. Enter AASHTO structurs' layer coefficient value, as appropriately modified, used in pavement design or typical
coetficient used by agency for this matenal. For the subgrade, enter either AASHTO sail support value or resilient

modulus value {pst) used in design.



SPS-9A Nomination Form/July 94

SHEET C. SPS-9A CANDIDATE PROJECT NOMINATION AND INFORMATION FORM

STATE_NC SHRP SECTION NO.

TEST SECTION LAYOUT

NUMBER OF TEST SECTIONS ENTIRELY ON: FILL___ 9 CuTt —
SHORTEST TRANSITION BETWEEN CONSECUTIVE TEST SECTIONS (meters) 50
VERTICAL GRADE (Avg %) (+ upgrade; - downgrade) -1
HORIZONTAL CURVATURE (Degrees)___ (x] Tangent
COMMENTS ON DEVIATIONS FROM DESIRED SITE LOCATION CRITERIA
MOTE: Fill for the new (NB) two-lane roadway to be used for SPS-9A was
constructed in 1975 or earlier (at the same time when the existing (SB) two-lane
roadway was constructed)

OTHER SHRP TEST SECTIONS

g() XSY) (Yg %0}
DOES AGENCY DESIGN CONFORM TO GPS-1, GPS-2, GPS-6 OR GPS-7

PROJECT CRITERIA? X]YES { INO
OISTANCE TO NEAREST GPS TEST SECTION ON SAME ROUTE (Miles) N/A
TEST SECTION NUMBER QF NEAREST GPS SECTION 371992
ARE OTHER SPS SECTIONS LOCATED ON SAME PROJECT? { JYES X]NO

IF YES: [ ]SPS-1 [ 1SPS-5 [ ] SPS-6 1 ] OTHER

SUPPLEMENTAL TEST SECTIONS

IF SUPPLEMENTAL EXPERIMENTAL TEST SECTIONS ARE PROPOSED, COMPLETE THE
FOLLOWING:
TOTAL NUMBER OF SUPPLEMENTAL TEST SECTIONS 2

FACTORS TO BE INVESTIGATED _For rutting-resistance investigation, pending final

design decision, one section is anticipated to utiljze SMA and the other section
. ! 1 1 ified bind T ] [l .

cracking, such materials will also be used as over-lay on existing PCC pavement,

but will not be part of SPS-OA experiments.




" PAVEMENT
MANAGEMENT

SYSTEMS MEMORANDUM

TO Ivan Pecnik DATE April 18, 1995
FROM Bill Phang %,zf &7’ PROJECT 50451010
SUBJECT NC DOT SPS-9 Project 370900,  FILE 13.18.9

US-1 NB, Moncure, NC

The nomination from North Carolina for an SPS-9A project to be constructed as
part of the widening of US-1 to form two new northbound lanes starting from north
of US-15-501 to north of SR 1012 (13.87 km) has been reviewed.

The earthworks for the widened pavement was constructed as part of the original
roadbed in 1975 or before. There is ample length of project to accommodate the
three SPS-9A test sections and at least two supplemental test sections.

The pavement structure consists of 200mm of lime or cement treated subgrade on
which is placed 90mm of asphalt treated base and 140mm of asphalt concrete
surfacing. There is no concern about the minimum lift thickness of 63.5mm.
Pavement edge drains will be used throughout the project.

It is to be noted that the alternative PG 58-22 asphalt binder suggested in the
guidelines to test for rutting was not acceptable to the NC DOT as in their
experience, AC-10 asphalt cements (a binder similar to PG 58-22) would develop
ruts very quickly.

Although climatic conditions in this part of NC are not severe enough to test for
low temperature cracking, the project design is certainly more appropriate for this
purpose. It is suggested therefore that efforts be made to find a source of PG 58-16
asphalt binder, or even PG 58-10, and to use this in the alternative SPS-9A test
section instead of the proposed PG 70-22.

The PG 70-22 could be a polymer modified rather than straight-run binder, and the
test section would be appropriate for monitoring as a supplemental test section.

Within the project length, it should certainly be possible to fit the test sections into
segments that satisfy the other experiment criteria.



at the project nomination be accepted as soon as possible so

It is recommended th
can be worked out before the due dates.

that contractual details

CC: B. Abukhater
G. Cimini
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LONG TERM PAVEMENT PERFORMANCE

North Atlantic Region
415 Lawrence Bell Drive, Unit 3, Amherst, New York 14221
Tel. (716) 631-5205 Fax (716) 632-0804

IVAN J. PECNIK, P.E.
LTPP Regional Engineer

Mr. Patrick Strong

State Research Engineer

Pavement Management Section, Century Center
North Carolina Department of Transportation
P.O. Box 25201

Raleigh, North Carolina 27611

June 22, 1995

RE: SPS-9A Nomination; US1 N. of US15-501 to N. of SR1012
Lee and Chatham Co's. - Division 8, District 1 and 2

Dear Pat;

We have been advised that your nomination of the noted project for inclusion in
the LTPP SPS-9A experiment has been approved.

Since North Carolina proposes the use of SHRP binder grades that are different
from the environmental requirements at the site as called for in the experiment
design, this project will not be eligible for incentive funds.

This Regional office will continue to be in contact with you and vour staff
concerning project details and co-ordination as those needs develop.

We are pleased and appreciative of North Carolina's active participation 1n this
important LTPP experiment.

As always, this office remains available for discussion of any questions or
concerns which you have.

LJPeenik PE~

LTPP Regional Engineer, NA

C.C. M. Biswas, NC DOT
Regional Administrator - FHWA Region 4 - Atlanta
Division Administrator - FHWA North Carolina Division
M. Symons. FHWA, LTPP
NARO
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION Y
JAMES B. HUNT. JR DIVISION OF HIGHWAYS R. SAMUEL HUNT LI &~
GOVERNOR P.O. BOX 2520L RALEIGH. N.C. 27611-5201 SECRETARY
August 14, 1995 R_
MEMORANDUM TO: File
FROM: Mrinmay “Moy” Biswas
SUBJECT: SHRP/LTPP/SPS-9A
Implementation of SUPERPAVE

Performance Grade Binders
NC-HIP # R2500A

After we received the approval (June 22, 1995) of our nomination for the SPS-SA project,
William (Bill) Phang of Pavement Management Systems Limited (PMSL) sent us (July
27, 1995) two documents:

1. “Specific Pavement Studies Materals Sampling and Testing Requirements”

2. “Quality Control Plan Version No. 1"

[ distributed copies of these documents to interested parties.

Today, I called Bill Phang to find out what he would need at this point. Bill said that he
would need our project design plans and location of SPS-9A sections inciuding beginning
and ending stations. Upon receipt of this information, PMSL will generate project
specific “Materials Sampling and Testing Plan.”

When questioned about respective roles of NCDOT and PMSL, Bill stated the following:

Since NCDOT has SHRP-SUPERPAVE equipment, NCDOT should provide
SUPERPAVE mux designs to the contractor.

NCDOT will take matenal samples before, duning and after pavement construction and
perform necessary tests. Matenal samples will include sub-base. base and pavement.
Samples will include material components, mixes, formed specimens, and cores. Cores



(6 inch diam.) should be taken soon after placement of pavement (within one week) and
at 6 months intervals for at least two years.

PMSL will have a person stationed at the site during construction and will provide
oversight services regarding schedule and procedure for taking samples and tesung.

NCDOT wiil provide all sampling and test data to PMSL. PMSL will generate a project
specific “construction report.”

When questioned about on site quality control, Bill said that the contractor should be able
to produce asphalt concrete based on mix design specified by NCDOT. To ensure
production of appropriate SUPERPAVE mix, the contractor should have “access” to a
gyratory compactor, e.g. by way of a consulting service. For on site quality control,
NCDOT shouid have an on site mobile facility. An FHWA trailer may be arranged but
we cannot count on its availability at all the time when we would need it. It wouid be
wise for NCDOT to acquire a gyratory compactor and anciilary equipment, e.g., an oven.
Such equipment may be housed in trailer along with conventional quality control
equipment, i.e., Marshail Testing, for standard mix.

The construction contract should include provisions for tral mixes which may be used to
pave passing lanes.

Upon placement of pavement, NCDOT will install signs and markings for test sections.
NCDOT will also install WIM (weigh in motion) and/or AVC (Automatic Vehicle
Counter). Instailation of WIM and/AVC should be inciuded in the construction contract.
As part of thetr “monitoring service” PMSL will measure pavement performance.
Specifically, PMSL will perform FWD (Falling Weight Deflectometer) tests, run
profilemeter. and take PASCO photographs (at night). NCDOT wiil provide traffic
control for FWD.

These pavement performance tests will be performed for at least two year at intervals no
more frequent than once a year. PMSL will only take measurements and collect data.
PMSL will not evaluate data or write any report. PMSL will tumn the data over to FHWA
and to NCDOT. FHWA evaluation 1s likely to be genernic including data from SPS-9A
expenments of other SHAs. It would be up to NCDOT to evaluate state and project
specific data and generate a report.

[ remunded Bill that the NCDOT - R2500A project wiil include overlay on an existing
roadway (South-bound) and new pavement (North-bound), primanly over mature fiil.
Our three SPS-9A sections are to be on the new roadway. We also intend to inciude at
least two supplemental sections (e.g. SMA and Polymer Modified Asphalt) as overlays on
the exisung roadway. The latter two sections are not intended to be part of the SPS-9A.

Bill suggested that at the discreuon of NCDOT, the overiay sections over existing
roadway may also be included in the SPS-9A expennments. Under FHW A contract.
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PMSL will collect pavement performance data for these sections as well. Should we
choose to include overlay sections over existing pavement in the SPS-9A experiments,
Bill suggested that we shouid consider including a standard mix and a SUPERPAVE mix.

To have the supplementary sections included in the SPS-9A experiments, NCDOT wiil
need to have WIM and/or AVC installed. (In a later discussion, Jack Cowsert indicated
that Pavement Management Unit may be interested in two alternative SMAs and two
alternauve Polymer modified asphalts, totaling up to six supplemental sections.)

Bill Phang will be available for consultation regarding planning for SPS-9A experiments
and preparation of contract documents for R-2500A. A late September 1995 meeting
date was suggested.

cc: Whit Webb, P.E.
Fred Whitesell, P.E.
Oscar (Buck) Clark, P.E.
Ken Creech, P.E.
Jack Cowsert, P.E.
Dick Reaves, P.E.
Cecil Jones, P.E.
Jim Grady, P.E.
Jim Trogdon, P.E.
Charlie Casey, P.E.
Scott Blevins, P.E.
William A. Phang
Monte Symons, P.E. (FHWA)
Max Tate, P.E. (FHWA)
Pat Strong, P.E.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
JAMES B. HUNT. JR DIVISION OF HIGHWAYS R. SAMUEL HUNT LI
GOVERNOR P.O. BOX 25201 RALEIGH. N C. 27611-5201 SECRETARY
[

Mr. William A. Phang

/
August 17, 1995
)
Program Manager

Pavement Management Systems Limited
415 Lawrence Bell Drive

Ambherst, NY 14221

Dear Mr. Phang:

RE: SPS-9A, North Carolina

For your information, [ am enclosing a set of plans of the R-2500A project which will
inciude our SPS-9A experimental sections. The three main SPS-9A sections will be
incorporated in the northbound new construction part of the project.

The planned locations of these three sections are as follows:

[ Sta. 17+00 1o Sta. 45+00 (2800 ft) - Alternauve PG 70-22 binder in SUPERPAVE
mix

12

Sta. 45+00 to Sta. 73+00 (2800 ft) - Conventional AC-20 binder in NCDOT Standard
mix

3 Sta. 73+00 to Sta. 101+00 (2800 ft) - Baseline PG 64-22 binder in SUPERPAVE mix
There will be 100 ft. transition lengths at both ends of each section, except that the
transition length at the beginning of the second section will be 200 ft. This will allow us

to avoid the possible effect of a railway trestle 1n this area. Thus. net lengths available for
SPS-9A tests and evaluation will be 2600 ft, 2500 ft. and 2600 ft. respecuvely

B-19 @



Mr. William A. Phang
Page 2
August 17, 1995

These sections wiil be constructed over relatively uniform mature fill and there wiil be
entirely away from any rock formation. Grades will be fairly uniform ranging from -0.5%
to +0.9% to -1.4%. Traffic will be fairly uniform.

I hope that this information will be sufficient for you to develop a project specific
materials sampling and testing plan.

As you know, we were considering at least two supplementary sections (SMA and
polymer modified asphalt) as overlays on existing asphalt concrete pavement which wiil
become the southbound roadway of the project. At your suggestion, we are considering
inciuding supplementary sections as parts of the SPS-9A experiment, in which case we
will also include one SUPERPA VE section and one standard mix section for comparative
evaluation. We may also consider an aiternative SMA and an alternative polymer
modified asphait. Thus, we may consider up to six suppiementary sections for inclusion
in the SPS-9A experiment.

We pian to finalize our decision on supplementary sections by the end of this month at
which time [ will inform you about their respective locations.

[ hope that you will be available for consultation next month to assist us in finalizing the
project contract documents.

Thank you.

Sincerely,

Mnnmay “Moy” Biswas, Ph.D., P.E.
Enclosure

cc: Whit Webb, P E.
Fred Whitesell. P E.
Oscar (Buck) Clark, P E.
Jack Cowsert, P E.
Dick Reaves. P E.
Jim Grady, PE.
Scott Blevins, P E.
Monte Symons. P E. (FHWA)
Max Tate. PE. (FHWA)
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STATE OF NORTH CAROLINA o % '
DEPARTMENT OF TRANSPORTATION

JAME% g‘-“l;iN%r:T- JR DIVISION OF HIGHWAYS R. SAMUEL HUNT I GV%
P.O. BOX 25201 RALEIGH. N.C. 27611-5201 SECRETARY

September 1, 1995

MEMORANDUM TO: Messrs. Oscar (Buck) Clark, P.E.
Ken Creech, P.E.
Jack Cowsert, P.E.
Dick Reaves, P.E.
Cecil Jones, P.E.
Jim Grady, P.E.
Scott Blevins. P.E.
Jim Trogdon. P.E.
Max Tate, P.E. (FHWA)
Pat Strong, P.E.

FROM: Mrinmay “Moy "~ Biswas %
SUBJECT. SHRP/LTPP/SPS-9A
Implementation of SUPERPAVE

Performance Grade Binders
NC-HIP =2 R2500A

To discuss the plans for SPS-9A SUPERPAVE implementatuon with Mr. Bill Phang of
PMSL. a meetung will be held on Wednesday, September 27, 1995. beginning at 10.00
AM 1n the office of Division 8 in Aberdeen.

We 1nnvite you to artend this meeting.

cc: Bill Phang (PMSL)
Fred Whitesell. P E.
Whitmel Webb
Len Sanderson. P E.
Steve DeWitt. P E.
Frank Pace. P E.
Charlie Casey. P E.
Aiman Kuzmar. Ph. D.
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Research & Development Unit

North Carolina Department of Transportation
Division of Highways

From: Dr, Mrinmay (MOY) Biswas, P.E.

Room 506, Highway Bullding
One South Wilmington Street
Post Office Box 25201
Raleigh, NC 27611-5201

Telephone: (919)715-2465 FAX:. (019)716-0137

Facsimile Transmittal

To: Mr. William A. Phang
Pavement Management Systems Limited

FAX # (716) 632-4808 DATE: Friday, September 15, 1985
Phone # (716) 632-0804

NUMBER OF PAGES BEING TRANSMITTED [INCLUDING COVER SHEET]: 1
ProJECT NCDOT SPS-8A SugvecT: FIVE ADDITIONAL TEST SECTIONS

Message:

Besides the three North Bound iane nsw construction sections, we are proposing tha following five
additionai sections as overiays on tha existing south bound lane. Typical overiy thickness is 2'%
inch

1) Station 17+00 to Station 34+00 Baseline PG 84-22 binder in Superpave mix

2) Station 34+00 to Station 51+00. PG 58-22 binder modifled with SBS polymer in Superpave mix
3) Staton 51+00 to Station 68+00: Conventional AC-20 bindar in NCOOT standard mix

4) Station 68+00 to Statlon 85+00. PG 58-22 binder modifiad with SBR polymar in Superpave mix

5) Station 85+00 to Station 102+00: Polymer moditled binder and possible additives but no fibers in
a Stone Mastic Asphait mix.

Our agancy preference remains for two 1% inch thick llits for ail surtace courses. In our September
27 meeting in Aberdeen, NC, we will remain open to discuss your suggestion of Including at least
three sectlons (new or overlay) to have 2V thick single Ilft surtace courses and designating these
three sections as the primary SPS-3A sactions and others as supplamentary sections.

Thank you very mucn

cc' NCDOT Buck Clark, Ken Crecch Jack Cowsert, Dick. Reaves, Cecil Jones, Jim Grady, Scott Blevins,
Jim Trogdon, Charlic Casey, Whit Webb, Pat Strong, Aiman Kuzmar
PCS/LAW: Gonzalo Rada, John Miller; FHWA, Max Tate, Monte Symons
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James B. HUNT Jr

[¥2]

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

ISEEY
‘e .

GARLAND B. GARRETT JR.

GOVERNOR PO. BOX 25201, RALEIGH. N C. 27611-5201 SECRETARY
September 21, 1995
MINUTES
SUBJECT SHRP/LTPP-SPS-9A

TIME AND VENLE

NOTES TAKEN BY:

ATTE\DEES:

Implementation Superpave Performance Grade Binders
NC-TIP #R-2500A

Meeung held on Tuesday, August 29, 1995, beginming at 9:30 AM in
the Traffic Engineenng Conference Room, Century Center Building B

Moy Biswas and Aiman Kuzmar

Buck Clark, P.E. Bill Medford

Fred Sykes Ted Jackson

Ken Creech, P.E. Todd Whirtington

Jack Cowsent, PE. Emad Khanb

Dick Reaves, P.E. Max Tate. P.E.

Cectl Jones. P.E. Pat Strong, P E.

Carson Clippard. P E. Moy Biswas. Ph.D.. P.E.

Aiman Kuzmar. Ph.D.

Summary of Discussions

TEST SECTIONS

Besides three secuons on the north-bound new construction side.
which were decided earlier. five more sections of overiay over the
existing asphalt pavement of the south-bound side may be considered.
These five secuons can be inciuded 1n the SPS-9A expeniment The
pavement matenals for these sections were suggested to be. 1) AC-20
binder and NC standard mux, 2) PG 64-22 binder and Superpave mix.
3) SBS polymer modified [PG 58-22] binder and Superpave mix, 4)
SBR polymer modified (PG 58-22] binder and Superpave mix and 5)
Polymer modified binder and Stone Mastic Asphalt (SMA) mix with
additives but no fibers The so called “Large-stone™ mix will not be
used. These five overlay test secuions need not be as long as the test
sections of the new construction side  These test sections need not be
in any particular order.
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TYPICAL SECTION

TIME FRAMES

Refernng to a transmurttal from Bill Phang of the Pavement
Management Systems, Ltd., Buck Clark noted that:

1) Regarding sub-grade, in stead of “cement” stabilized. it should be
“lime” stabilized; and

2) Regarding the surface course, instead of a “single lift 2% inch”
thick surface course, we would use two lifts of 1% inch thick each
surface course.

Mid-September, ‘95: PMU (Jack Cowsert) will provide locations and
design information regarding SPS-9A sections
to Design Services (Scott Blevins) and
Research and Development Unit (Moy Biswas).

Design Services will then forward the
informaton to design consultants (TGS
Engineers)

Research and Development Unit will forward
the informanon to SHRP/LTPP-North Atlanuc
Region Office, Pavernent Management Systems
Ltd. (Bill Phang).

Mid-October, ‘95:  Design consultants will complete contract
documents and make them ready for bid.

Late November, ‘95 Completion of specifications (later, see
comments on extended advernsing penod)

January 16, 1996: Letting date
March, 1996 Start of project construction

Fall. 1996 Start of pavement construction

Coastruction of the new (north-bound) roadway and pavement will
start first while raffic wiil conunue on the exisung highway. Upon
completion of construction of the new pavement, traffic will be
switched over to the newly constructed side and overlav work on
existing pavement wiil start.

To assure a relauvely umform ambient temperature condition ror
placement of all test sections [only], the exclusionary ume period for
construction may be expanded from the beginning of November
through mid-March. with the exception of a sequence of warm days
during that pertod. This requirement should be nciuded 1o the
“Special Provisions  of the project specificanons This may put the
actual construcuon ume for the surface course of the new pavement
test secuons 1n Spnng, 1997
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UNITS:

SI (METRIC) OR
US CUSTOMARY

(ENGLISH)?

DATA ANALYSIS

FIELD TRIPS

ASPHALT
MATERIAL FOR
PRELIMINARY
TESTNNG

The project 1s in US Customary units and will be exempt from the
NCDOT requirements of metric conversion. For the SPS-9A
experiment, we will maintain “hard” umts as they would fall per
prevailing convention. For example, for pavement section station
locations, lengths, widths and thicknesses, etc., US Customary units
will be used; and for SHRP-Superpave tests for binders, aggregates
and mixes, ST units will used. “Soft” conversions will be avoided.

PMSL will perform pavement monitoring tests and forward test data
to the FHWA and to the NCDOT for subsequent data analysis.
Inclusion of each additional supplementary test section will create
additional demand on our analysis and reporting resources.

Ken Creech stated that for a period of at least five years after the
completion of respective test sections, his Pavement Management Unit
will run parailel pavement monitoring tests for primary as welil as ail
supplementary sections and anaiyze all test data generated by PMU as
well as those generated by PMSL.

1) North Carolina (R-2500A) Site: It would not be necessary to have
an organized field tip to the site. Individual parties may choose to
visit the site on their own.

2) Ohio site: Ohio is scheduled to lay down SPS 9-A pavement in the
near future. Observing such an operation would be beneficial for
us. However, out state travel restrictions may not allow us to
organize such a group field mp. Biswas will provide Ohio contact
informanon, shouid individuals choose to arrange a tnp. (For Ohio
contact information, see later part of this document.)

Ivan Parra of CITGO Asphalt Refinery has assured Moy Biswas, that
bestdes PG 64-22 binder. straight rur PG 70-22 matenal will be
available for the project out of therr Wilmington or Savannah
refinenies. For the purpose of preliminary binder testing by Bill
Medford’s section as well as prelimunary mix design by Carson
Clippard’s section. Moy Biswas will request CITGO to send some
sample of AC matenals to NCDOT. For each type of AC matenal,
Bill will need | quart and Carson will need 5 gallons. Jack Cowsert
will g1ve preliminary estumate of asphalt cement matenals that will be
needed for the test sections of the project to Moy Biswas. Biswas
may need to provide this information to CITGO. (For prelumnary
estimate of matenal quantities, see later part of this document)

Buck Clark asked 1f NCDOT would provide PG graded asphalt
binders to the contractor or 1f the contractor would obtain the
matenial. Biswas explained that the purpose of our contact with
CITGO was to assure the feasibility of obtaining [by contractor} the
matenal that we specify
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FIELD QUALITY
CONTROL AND

EQUIPMENT

LABORATORY

QUALITY CONTROL
AND EQUIPMENT

FIELD MONTTORING

EQUIPMENT

EQUIPMENT
ACQUISITION

DISPOSITION OF
EXCESS ASPHALT
CONCRETE
MATERIALS

Bip
ADVERTISEMENT

MEETING WITH
BILL PHANG

For the R-2500A project, Division 8 will use the forthcoming Quality
Management System (QMS). Under QMS, NCDOT will perform
random quality assurance procedures including limited field tesung.
Division 8 will need SHRP Superpave specific testing equipment, such
as a gyratory compactor and ancillary equipment such as a large oven.
These equipment will be housed in a facility at the Division 8 office in
Aberdeen. There will be no NCDOT testing laboratory at the site per
se and acquisition of a trailer will not be necessary.

However, the FHWA SHRP-Superpave trailer being available at the
site will be useful.

SHRP-Superpave testing equipment acquired through pooled fund
will be used for evaluation of binders and mixes. The Bending Beam
Rhemoter (BBR) has not functioned entirely satisfactorily and may not
be reliable at the time of the project construction. It was suggested
that a more reliable BBR should be acquired.

Weigh in Motion (WIM) and Automnated Vehicle Counter (AVC) and
other instruments will be required. Placement of in pavement
instrumentanon shouid be inciluded in the project contract and
schedule of installation will need to be coordinated with pavement
placement. Because of the presence of US weather station at
Moncure nearby, it would not be necessary to install a weather staunon
at the site.

M&T (Cecil Jones) will generate a shopping list of Superpave tesung
equipment. R&D (Pat Strong) will get informaton on WIM-AVC
equipment. Bill Phang will give us a listing of pavement monitonag
instruments.

Some of this equipment may be acquired through the project fund and
some through Research and Development funds.

Potenually, there could be 6 different rmuxes 1o the project. Each of
these muxes will have some excess. Additionally, there will be remains
from mal mixes. Excess mixes may be uulized either 1n construction
of shoulders or may be placed 1o passing (left hand side) lanes.

Since potenual contractors are not entirely farmliar with SHRP-
Superpave technology, for the purpose of getting good compeuuve
bids. 1t would be appropnate to have an exterded advernsing penod.

It would be worthwhile to have Bill Phang come down for a planmng
meeung 1n the near future, preferably by the last week of September,
‘95. The next meenng could be held at the Div 8 office in Aberdeen.
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FUTURE MEETINGS

TRAINING &
ASSISTANCE

INCENTIVE SSS

This will give the participants an opportunity to drive over the project
site.

Bill Phang would be available for a pre-bid meeting as well as for a
pre-construction meeting.

For future meetings in general, to discuss planning for SPS 9-A, Dick
Reaves offered that the M&T conference room would be available.

1) Division personnel will need training in performing SHRP-
Superpave quality assurance tests.

2) Division and M&T personnel will appreciate receiving training and
assistance that may be available through FHWA regarding (a)
developing Superpave mix design, (b) review of material mix
design, (c) mixture verification and quality control, and (d) other.

Current FHWA approval of the NCDOT SPS-9A is without any
incentive money. The Research & Development Unit will generate a
letter requesting reconsideration to provide incentive. Max Tate of
the FHWA NC Division will forward the letter to the FHWA
Headquarters. Bases for request for reinstatement of incentive would
be: 1) Design basis raffic is 166,000 ESAL/year which is
substantively higher that the required minimum of 50,000 ESAL/year,
2) Inctusion of 5 supplementary sectons including additional speciaity
binders and mux type, 3) Inclusion of both new pavement and overlay,
4) SHA acquiring additional equipment beyond pooled fund purchase
for laboratory as well as field quality control.

Follow Up Discussions and A ctivities:

1) ESTIMATED QUANTITIES

Jack Cowsert provided the following esumate of matenals

New Construction:

Base course asphalit concrete: 1500 tons / 2800 ft section
Binder course asphalt concrete: 1300 toas / 2800 ft section
Surface course asphalt concrete: 1000 tons / 2800 ft section
SHRP PG 64-22 AC binder: 185 tons for one 2800 ft Superpave section
SHRP PG 70-22 AC binder: 185 tons for one 2800 ft Superpave section

Qverlav Construction:

2% 1nch overlay asphalt concrete: 650 tons / 1700 ft section
SHRP PG 64-22 binder: 36 tons for one 1700 ft Superpave section
Specialty binders: 36 tons for each 1700 ft Superpave section
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2) LOCATION OF OVERLAY TEST SECTIONS AND “WEDGING”

Jack Cowsert and Moy Biswas discussed about sequence and location of different overlay
test sections. This information was later forwarded to Bill Phang with cc: to NCDOT and
FHWA personnel. Later, Design Services informed Jack that to eliminate roughness in the
existing pavement, there would be a considerable amount of wedging. This would make
the overlay considerably thicker than 2! in many locations and also the overlay thickness
would be considerably varying. Considerably varying overlay thickness will not allow
satisfactory evaluation of SPS-9A tests. Pat Strong and Moy Biswas obtained “Straight
Line Diagrams” from GIS and forwarded copies to Buck Clark and Jack Cowsert. Moy
Biswas also called Buck Clark to alert him about potential wedging requirement. This
information came to Buck as a surprise. (Moy Biswas will have copies of the straight line
diagrams available at the next SPS-9A planning meeting to be held on September 27,
1995, in Aberdeen.)

3) SINGLELIFT 2% INCH THICK SURFACE COURSE AND OVERLAY:

Moy Biswas informed Bill Phang that the agency preference is for two lifts of 1% inch
thick surface courses. Bill Phang informed Moy Biswas that the single 2'4 inch layer is
required to prepare 2 inch thick specimens that will be used in the SST (Superpave Shear
Testing) device. Not having a single lift surface layer will preclude us from having SST
performed. Moy Biswas’ conversations with Jim Trogdon and Jim Grady indicated that
constructing a single 2% inch thick lift is “do-able.” Moy Biswas had a series of follow up
discussions involving a number of people, including Gonzalo Rada and John Miller of
PCS/Law, Larry Scoffield of Arizona DOT, Roger Green (614-752-5277) of Ohio DOT,
and Pat Strong, Jack Cowsert, Jim Grady and Carson Clippard of NCDOT. Although a
number of states have placed Superpave type pavements, and a number of states are in the
“pipe line" for placing SPS-9A, Anzona 1s the only state that has installed SPS-9A
pavement sections. Not all the states that are 1n the pipeline have commutted to single 22
inch thick lift surface course. Ohio has completed design and specifications and plans to
instail SPS-9A sections 1n the near future. Ohio will have a single 1% inch thick lift
surface course, with the understanding that SST can be performed on 1% inch thick
specumens. The latter, however, was not confirmed by either John Miller or Bill Phang.
What 15 understood is that Superpave mux lays down very nicely and potenual lack of
compaction 1s not a problem. There are, however, two potential problems: 1) asphait
concrete plant production rate may oot be rapid enough and/or there may not be enough
trucks available to feed the paver at a sufficient rate and 2) it may be difficult to control
the screed. One or both of the two situations may result 1o a rough pavement surface.

Minutes 1ssued by: Dr. Mnnmay “Moy™ Biswas, P E. %——'

cc: Attendees
Fred Whitesell. P E

Whit Webb Monte Symons., P E. (FHWA)

Chariie Casey, P E. Bill Phang (PMSL)

Scou Blevins. P E. Gonzalo Rada. Ph. D., P E. (PCS/Law)
Jim Trogdon. P E. John Miller, P E. (PCS./Law)
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LONG TERM PAVEMENT PERFORMANCE

N S\
North Atlantic Region AR ) \
415 Lawrence Bell Drive, Unit3, Amherst, New York 14221 . | = d
Tel. (716) 631-5205 Fax (716) 632-0804 AN

IVAN J. PECNIK, P.E. E—— ﬁ
LTPP Regional Engineer -
A o

MEMORANDUM
TO: Monte Symons - FHWA - McLean
FROM: L].Pecnik PE. . g I/
LTPP Regional Engineer, NA
DATE: October 3, 1995

SUBJECT:  SPS-9A Project, US-1, Sanford, NC - Supplemental Sections

COPIES TO: M. Biswas, NC DOT
Reg. Administrator, FHWA - Region 4, Atlanta
Div. Administrator, FHWA - NC Division
NARO

This is to bring you up to date on recent developments in the SPS-9A project on US-1,
Sanford, NC that was approved last June.

The initial nomination was for 3 test sections for new construction in the Northbound
lanes of US-1. The 3 test sections conformed to the experiment design except that a
PG 70-22 was utilized as the alternative Superpave mix binder instead of a PG 58-22
for testing rutting. The Superpave binder is a PG 64-22, and the NC DOT standard
mix uses an AC-20.

North Carolina DOT now intends to construct 5 supplemental sections in the overlay
for the existing pavement which will be the Southbound lanes. These supplemental
sections include a NC standard mix with AC-20, Superpave with PG 64-22, and
Superpave mixes with PG 58-22 with SBR and SBS modification. There will also be
an SMA with PG 58-22 and Vestoplast additive.
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Incentive funds were withheld in the initial SPS-9A approval. In light of these new
initiatives by North Carolina DOT, we request that the original incentive fund
determination be reviewed and that these funds now be made available for the NC
SPS-9A project, being in the best interests of the goals of the experiment.
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PROBABLE SPS-9A SECTIONS
BINDER STUDY

New Construction: (North-bound)
9 inch Asphalt pavement over LIME stabilized subgrade

1. AC-20 binder and NC Standard mix:
2. SHRP PG 64-22 AC binder and Superpave mix:
3. SHRP PG 70-22 AC binder and Superpave mix:

Overlavy Construction over existing roadway: (South-bound)
2% thick overlay over existing asphalt pavement

4. AC-20 binder and NC Standard mix:
5. SHRP PG 64-22 binder and Superpave mix:

6. SHRP PG 58-22 + SBR modified binder and Superpave mix:
7. SHRP PG 58-22 + SBS modified binder and Superpave mix:

8. 2SHRP PG 58-22 + polymer modified binder and SMA mix:
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

GARIAND B. GARRETT JR.

GOVERNOR SECRETARY

P.O. BOX 25201. RALEIGH. N.C. 27611-5201

Memorandum

DATE:

TO:

October 16, 1995

Oscar (Buck) Clark, P.E.

FAX: 8-(910) 944-5623

Fred Sykes FAX: 8-(919) 776-7379
Dick Reaves, P.E. FAX: 3-8742
Cecil Jones, P.E. FAX: 3-8742
Carson Clippard, P. E. FAX: 3-8742

Bill Medford FAX: 3-8742
Ted Jackson FAX: 3-8742
Judith Corley-Lay, PhD , P E. FAX: 9-250-4098
Jack Cowsert, P E. FAX: 9-250-4098
Jim Grady, P.E. FAX: 3-8441

Jim Trogdon, P E. FAX: 3-1838
Whit Webb FAX: 3-3585

Scott Blevins, P E.
Bill Phang, Ph.D. (PMSL)
Max Tate, P E. (FHWA)

FAX: 9-250-4119
FAX: 8-(716) 632-4808
FAX. 9-856-4353

Pat Strong, P E.
Aiman Kuzmar, Ph D.

FROM: Moy Biswas, Ph D., P E
Phone (919) 715-2465
FAX (319) 715-0137

RE: R-2500A/SPS-9A. Revised Plans for
Binders, Mixes and Sections

ccC: Larry Goode, Ph D., P E.
Don Gains, P E
Calvin Leggett, P E.
C. A. Gardner, P E.
Fred Whitesell, P E.
Len Sanderson, P E.
Steve DewWitt, P E.
Randy Pace, P E.
Ken Creech, P £
Charlie Casey, P E.
Monte Symons, P E. (FHWA)
Gonzalo Rada, Ph D, P E. (PCS/Law)
John Miller, P E (PCS/Law)
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To discuss specifications for polymer modified asphalt cement (PMAC), Dr. Judith
Corley-Lay called a meeting. The meeting was held on Friday, October 13, 1995. The
meeting was attended by Dr. Judith Corley-Lay, Jack Cowsert, Carson Clippard, Jim
Grady and Moy Biswas. Because of an immediate need for specification for PMAC for
the R-2500-A/SPS-9A project and because of the potential impact of SPS-9A project on
future pavement applications, the following tentative plan for binders, mixes and sections
were adopted.

New Construction: (North-bound)
9 inch thick asphalt pavement over lime stabilized subgrade

1. AC-20 binder and NC Standard mix: 2800 ft section
2. SHRP PG 64-22 AC binder and SUPERPAVE® mix: 2800 ft section
3. SHRP PG 70-22 AC binder and SUPERPAVE® mix: 2800 ft section

Overlay Construction over existing roadway: (South-bound)

2% inch thick overlay over existing asphalt pavement

4. AC-20 binder and NC Standard mix: 1400 ft section
5. SHRP PG 70-22 binder and SUPERPAVE® mix: 1400 ft section
6. SHRP PG 76-22 Random Styrene Butadiene Co-polymer®™

Modified binder and SUPERPAVE® mix: 1400 ft section
7. SHRP PG 76-22 Block Styrene Butadiene Co-polymer®™

Modified binder and SUPERPAVE® mix: 1400 ft section
8. SHRP PG 76-22 muiti-grade binder and SUPERPAVE® mix: 1400 ft section

9. SHRP PG 76-22 binder (contractor to choose any one of
above three binders and any additive and/or fiber, keeping
within the drain-down requirements) and SMA mix: 1400 ft section

(a) Random Styrene Butadiene Co-polymer 1s also known as SBR-Latex. In the east coast region, due
to the market situation, thus type of product 1s usually injected at the piant.

(b) Block Styrene Butadiene Co-polymer can be a Tn-Block product (e.g. SBS) or a Di-Block product
(e.g. Styrelf). Ttus type of product 1s usually pre-blended at the terrrunal.

NOTE: No binders will be air-blown

This plan will allow us to evaluate comparative performance of different performance
graded binders vis-a-vis a conventionally graded binder, different polymer modificanons
vis-a-vis multi-grade binder, as well as different asphalt concrete muxes including
conventional mux, stone-mastic asphalt mix and SUPERPAVE® mix.

[f you have a comment on this plan, please contact me immediately
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
JAMEs B. HUNT Jr GARLAND B. GARRETT JR.
Governor P.O. BOX 25201. RALEIGH. N.C. 27611-5201 SECRETARY
TUESDAY, APRIL 16, 1996
MINUTES
SUBJECT: SHRP-Superpave Implementation
OBJECTIVES: To set goals for implementation in NCDOT pavement projects
ATTENDANCE: Cecil Jones (Convener), Jim Grady, Jack Cowsert,
Jim Travis (FHWA), Pat Strong, and Moy Biswas
DAy, DATE, TIME Monday, Apnl 15, 1996: 9:30 AM
PLACE: Construction Conference Room

Minutes prepared by: Moy Biswas—%———

cc: Attendees, and Larry Goode. Don Goins, Berry Jenkins, Len Sanderson,
Dick Reaves, Steve DeWitt, Ken Creech and Max Tate (FHWA)

In the context of the national goal of fully implementing the Superpave technology by the
vear 2000 and a recently stated SEAUPG (Southeast Asphalt User Producer Group) goal
of imuating uulization of Superpave by 1997, Cecil Jones stated the need for establishing
some preliminary goals and target schedules for implementation ot Superpave technology
in NCDOT projects. besides the torthcoming SHRP-LTPP SPS-9A expeniment on US 1.
R-2500A (6.549001T) project in Chatham and Lee Counties.

The discussions were under two subjects headings: (1) PG Binders
(2) Superpave Mix.

A summary of discussions and action items are as follows:

PG BINDERS

Jim Grady has 1dentified a current [-95 project in Halifax County which calls for AC-30
binder. The project consists of rubbleizing existing concrete pavement and overlaying of
full depth asphalt concrete pavement. The contractor (Adams Construction) has indicated
his willingness to switch to binder designation PG 76-22 for the whole length of the
project. Moy Biswas stated that PG 76-22 is likely to be a modified binder and may not
be warranted for the project requiring AC-30; a straight run PG 70-22 binder might do.

{over —)
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Moy Biswas also stated that, in general, at the low temperature end, —22'C can be used
when —16 C is called for.

e Jack Cowsert will check into the PG binder grade requirement for the subject project
and let Jim Grady know.

¢ Jim Grady will contact Adams Construction regarding possible use of PG binder for
the project.

Since the actual asphalt binder is likely to be the same with only a change in grade
labeling, Jim is optimistic that the use of PG binder will not affect the potential increase
in the cost of the project in any significant way.

e Jack Cowsert will look into the pavement projects that will be coming up in the near
future throughout the state and estimate the actual ranges of PG binders that may be
required at different parts of the state.

e Jim Travis will make a recently issued SHRP computer program available to Jack
Cowsert.

It was noted that at critical locations, appropriate modifiers can be utilized, which would
be no different from what is current practice.

A significant amount of SHRP testing for PG binders, including modified binders has
been conducted by the M&T lab.

e Cecil Jones will distnbute the information on the PG test results obtained for different
binders tested.

Question was raised if performance of higher PG binder. e.g. 76-22, would be the same
regardless of how the higher grade 1s obtained. e.g. by the use of polymer modifiers or by
being air-blown. This question remains unanswered. [t was stated that the Maryiand
DOT has expertenced some difficulty in using air-blown asphalt binder. Jack Cowsert
said that he would contact Maryland to find out about any problem they might have
expenenced regarding implementation of Superpave (binder and mix) especially
regarding the use of air-blown asphalt. In consideration of uncertainty regarding the use
of air-blown asphalt binder, we have excluded the same from being used 1n the SPS-9A
project.

SUPERPAVE MIX

Jim Grady stated that 1n a recent Joint NCDOT/CAPA meeting, contractors 1n general
expressed their willingness to embrace Superpave technology. Pavement contractors in
North Carolina do not have gyratory compactors and they are not expenenced in
Superpave mix design. At least one aggregate supplier has a gyratory compactor and has
the Superpave mix design capabulity and is likely to participate 1n the development of
NCDOT Superpave mix design. To imuate impiementation of Superpave mix design. the
following courses of action should be taken:

(over —)
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¢ Jim Grady will solicit prospective contractors to “volunteer” to incorporate Superpave
section(s], each approximately one-haif mile long, in upcoming projects.

o M&T will do the mix design. Mix design by M&T will require confirmation by an
outside agency.

e Cecil Jones will contact Ray Brown of NCAT (National Center for Asphait
Technology at Auburn University) to have the paper-work completed (tie the knot)
regarding NCDOT’s contribution to the regional pooled fund to support NCAT as the
regional Superpave center.

Moy Biswas commented that the performance of test sections should be evaluated. As
experimental features, one test section may have a 2 2 inch thick single lift surface course
and another test section two lift, 14 inch thick each surface course. Moy Biswas also
suggested that initially, the PG 64-22 binder based mix design should be used. Such mix
should be relatively easy to lay down.

e R&D Unit will provide for necessary funding arrangements for mix design
confirmation work to be performed by NCAT.

e R&D Unit will provide for necessary funding arrangements for [mix] performance
tests to be performed by NCAT during the evaiuation phase.

e R&D Unit will budget for acquisition of two additional gyratory compactors to be
used for Superpave implementation.

e M&T Unit wall coordinate for mix design confirmation work to be performed by
NCAT.

e M&T Unit will coordinate for {mix] performance tests to be performed by NCAT
during the evaluation phase.

e M&T and PMU will arrange for evaluation testing that will be done by their
respective personnel and equipment.

e R&D Unit will budget for additional in-house evaluaton effort that may be necessary.
The use of a Georgia wheel tester type device for performance evaluation of pavement

was discussed. Cecil Jones will continue to pursue this subject with certain FHWA
headquarters personnel, especially regarding acquisition of such a device.

The subject of the “‘restricted zone™ for aggregates was discussed. Because of uncertainty
1n this area. the “restricted zone” requirement will be complied with. It would be
worthwhule to study, as a research project, to investigate the exclusion zone provision for
North Carolina aggregates.

(over —)
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SUMMARY OF ACTION ITEMS
FHWA

e Jim Travis will make a recently issued SHRP computer program available to Jack Cowsert.

PMU

e Jack Cowsert will contact the Maryland DOT to find out about any problem they might have
experienced regarding impiementation of Superpave (binder and mix), especially regarding
the use of air-blown asphalt.

o Jack Cowsert will check into the PG binder grade requirement for the subject project (I-95,
Halifax County) and let Jim Grady know.

o Jack Cowsert will look into the pavement projects that will be coming up in the near future
throughout the state and estimate the actual ranges of PG binders that may be required at
different parts of the state.

e PMU will arrange for evaluation testing that will be done by its personnel and equipment.

CONSTRUCTION

» Jim Grady will contact the contractor regarding possible use of PG binder for the project.

o Jim Grady will solicit prospective contractors to “volunteer” to incorporate Superpave
section(s], each approximately one-half mile long, in upcoming projects.

M&T

o Cecil Jones will distribute the information on PG obtained for different binders tested.

o  M&T will do the mix design. Mix design by M&T wiil require confirmation by an outside
agency.

e Cecil Jones will contact Ray Brown of NCAT to have the paper-work completed (tie the
knot) regarding NCDOT s contribution to the regional pooled fund to support NCAT as the
regional Superpave center.

e  M&T Unit will coordinate for mix design confirmation work to be performed by NCAT.

¢  M&T Unit will coordinate for {mix] performance tests to be performed by NCAT during the
evaiuation phase.

e M&T will arrange for evaluation testing that will be done by its personnel and equipment.

R&D

e R&D Unit will provide for necessary funding arrangements for mix design confirmation
work to be performed by NCAT.

e R&D Unit will provide for necessary funding arrangements for {mix] performance tests to be
performed by NCAT during the evaluation phase.

e R&D Unit will budget for acquisition of two additional gyratory compactors to be used for
Superpave implementation.

e R&D Unit will budget for additional in-house evaluation effort that may be necessary

e R&D Unit will consider initiating a research project to investigate the restricted zone
provision for North Carolina aggregates.
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June 20, 1996
50451110-13.18.9

Dr. Mrinmay "Moy" Biswas

Pavement and Materials Research Engineer
North Carolina Department of Transportation
Division of Highways

P.O. Box 25201

Raleigh, North Carolina 27611-5201

RE: SPS-9A, Superpave Regional Test Center

Dear Dr. Biswas:

We at the NA Regional Coordination Office were pleased that you were able to
visit our offices on June 18, 1996.

You indicated during our discussions that the NC DOT intended to use the NCAT
Superpave Regional Test Center to carry out the performance testing of the
Superpave surface course and binder course mixes.

It was suggested that you use the tracking table 19 from the April 1996 version of
the Materials Sampling and Testung Plans for the SPS-9A project, US-1, Sanford,
NC to get from NCAT an estimate of testing costs for budgeting purposes.

A copy of Tables 9, 19 and 24 are enclosed for your convenience.

Please keep us informed of your progress in arranging with FHWA (John
Bukowski) for on-site Superpave mix design training of DOT and Contractor staff.

Yours Sincerely,

. D
. /\J.«./CZ}:,"\.)/ jr\b’w
William A. Phang ?

Principal Investigator
Pavement Management Systems Limited

WAP/tf
enclosure
cC I] Pecnik, P E RE NARO, w/o enclosure E. Lesswing, NARO., wro enclosure
B Abukhater, NARO, w/enclosure A. Lopez, FHWA-LTPP wro enclosure

415 LAWRENCE BELL DRIVE

UNIT #3

AMHERST NY 14221

TEL (716) 6320804

FAX (716) 6324808 B-38
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LEE PAVING COMPANY

.

5315 AOCKY FORK CHURCH ROAD
POST OFFICE DRAWER 1109 SANFORD. NORTH CAROLINA 27331-1109
PHONF §19-776-4558 FAX 919-774-1589

January 24, 1997

Post-il® Fax Note 7671 (038, 2 5 97 [fies® /
3
W7 o7 & 2A2Y ey SYLES
Mr. Fred Svkes, Residernt Engineer Co/Dept. c 5 » _
~ ! : ~ ) Dokl o =T ASr=AALD)
M C Department of TranspoTtation AT g i -

. - - - Phano 2 Phone 2
Division of Highways

P O Box 429 Fa‘-[ /7) 773 - Bt/ Fa 2

Sanford,- Noxth Cav:ﬂ;na 273213. Lo YooR ZMNEFo.

Re: Project No..5.545001T7
Lee/Chathaa Counties

Subject: Superpave
Project Speciral Provisioz
Quality Manzagamenc Svstems for Asphalt

Pavemencs Pace No. 21, Modiiication No. 2

Dear Mr. Svkes,

in *‘eferen»_e zo the above raier=nced project and subject, Lee
o)

Pxving Company iz anvious to g=C stazrted with the trzining 1in
Supcerpave mix desictn and c....-;:y cor.zxcl procedures as sSet forth 1in
tha contract. . Ye have.set o schedule to starc this part of the
pevIng by 2april 1S, 1297. wa would appraciate vyour help :in
scheduling ané exgcdit:rng this paxt of the contrxact.

-

Taanst vou Zoxr your cocperation 12 this matter.

\ﬂa.r*'y . Oldnam

V.ce-Presicenc

.CO/alh

‘.-\\‘ RNAT TTCLTTO=TeN
: : i [
ot Wl

N

13- “Q
JENZ 7 1597

CivisiTi g
DIV'SICIN OF FiGHWAYS —_

RIZIDENT INGINEE =

e
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STATE OF NORTH CAROLINA )
DEPARTMENT OF TRANSPORTATION
JAMES B. HUNT JR DIVISION OF HIGHWAYS GARIAND B. GARRETT JR.

GOVERNOR P.O. BOX 25201 RALEIGH. N.C. 27611-5201 SECRETARY

FACSIMILE MEMORANDUM

2 PAGES CONFIRMATION COPY WILL FOLLOW
DATE:  JANuARY 31, 1997
To: MAx TATE (FHWA/RALEIGH-RESEARCH) FAX: 9-8564353
From: DR. MRINMAY (MaOY) Biswas, P.E. PHN: (919) 715-2465
RESEARCH & DEVELOPMENT UNIT FAX: (919) 715-0137
One South Wilmington St. RM 506 EML: biswas@swp.dot.state.nc.us
PROJECT: 6.549001T/R-2500A (SPS-9A)
SuBJECT: SUPERPAVE ™ TesT SECTION CONSTRUCTION SCHEDULE AND
SCHEDULING OF FHWA SUPERPAVE ™ DEMONSTRATION TRAILER
Message:

This I1s 1n response to your facsimile transmission of January 27, 1997, expressing the concern of you
and Jim Travis regarding the prospective schedule of construction of SUPERPAVE ™ test sections and
scheduling of the FHWA SuPERPAVE ™ demonstration trailer.

By way of a letter (copy attached) to Mr Fred Sykes, Resident Engineer, Lee County, Lee Paving
Company, the project contractor has indicated that he pians to start construction of test sections by
Aprnil 1S, 1997. Also, Mr. Jim Grady informed me that the contractor has selected an aggregate
supplier (Martin Marietta-Lemon Spring Quarry) and have two of his personnet enroiled in
SUPERPAVE ™ mix design schools scheduled for early February, 1997

Regarding scheduling the FHWA demonstration traiier, | believe that a schedule window of May 15
through June 15, 1997 should be appropriate.

encl

cc:

Larry Goode, Ph D, P E.
Don Goins, P E.

C. A Gardner, P E

Berry Jenkins, P E

Ken Creech, P E
Jack Cowsert, P E.
Dick Reaves, P E.
Cecil Jones, P E.

Bill Rosser, P E Carson Clippard, P E.
Tim Johnson, P E 8ill Medford

Lex Kelly, P E Jim Trogdon, P E.
Fred Sykes Pat Strong, P E

Whitmel Webb, P E.
Len Sanderson, P E
Steve DeWitt, P £
Jim Grady, P E.

John Bukowskt (FHWA-H g )

Jim Travis (FHWA-Raleigh)

Ivan Pecnik, P E., (FHWA/LTPP-NARO)
Bill Phang Ph D, (ITX/Stanley)
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

JaMES B. HUNT JR. DIVISION OF HIGHWAYS GARIAND B GARRETT JR.
GOVERNOR PO BOX 25201 RALEIGH NC 27611-5201 SECRETARY
Memorandum

DATE: March 28, 1997

TO: Division Engineers
FROM: Dr. Mninmay (Moy) Biswas, P E PHN. (919) 715-2465
Research & Deveiopment Unit FAX. (919) 715-0137
EML: biswas@swp dot.state nc.us
SUB: CHANGE OF VENUE AND STARTING TIME
RE: SUPERPAVE Mix DESIGN NCDOT TRAINING SCHOOL
APRIL 15, 16 AND 17, 1997
ABERDEEN, NORTH CAROLINA
CC: DonGons, P E Ken Creech, P.E.
Berry Jenkins, P.E Jack Cowsert, PE
C A Gardner, P. E. Carson Clippard, P. E.
Division Construction Engineers Bill Medford
Division Maintenance Engineers Jim Trogdon, P.E.
Len Sanderson, P E Pat Strong, P E
Steve DeWitt, P E Doug Hanson (NCAT)
Jim Grady, P E. John Bukowski (FHWA-H.Q.)
Dick Reaves, P.E Monte Symons, P E. (FHWA-H Q)
Cecil Jones, P.E Max Tate, P.E. (FHWA-Raleigh)
Frank Pace, P E Jim Travis (FHWA-Raleigh)
Fred Sykes lvan Pecnik, P E. (FHWA/LTPP-NARO)
Eari Elienburg Bill Phang Ph.D. (ITX/Stanley)
Christee B Barbee (CAPA) Basel Abukhater (ITX/Stanley)

On Tuesday, April 15, the Executive sessions will be held at the Sandhiils Community College
in Pinehurst The Registration will start 9:15 AM and lectures will start 10.00 AM

The auditorium at the Sandhills Community College has a larger capacity to accommodate a
large number of attendees from throughout the State that we anticipate The eariler starting time
will allow us to cover the SUPERPAVE “Binder” as well “Mix Design” topics adequately and also to
provide ample time for questions, answers and discussions.

For the convenience of attendees, we are now planning to provide a hight_lunch and mid-
afternoon_refreshments We wiil provide you with more details on this later.

| am enclosing the Program for the Tuesday, Aprit 15 Executive Sessions (Pmehurst) as well as
the Program for the hands-on laboratory/fiecture sessions on Wednesday and Thursday, April 16
and 17 (Aberdeen and Southern Pines).

All participants will receive a FHWA Superpave Mix Design Manual.

Tuesday sessions are open to supervisory administrative personnel as well as to those who will
attend the Wednesday and Thursday Hands-on sessions [f you and your people have not
signed up already, please do so ASAP | am enclosing a return FAX form  This wiil allow us to
arrange the meeting room seating adequately as well as to plan for food services.
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NCDOT SUPERPAVE Mix Design School
OVERVIEW LECTURES
Tuesday, April 15, 1997
Sandhills Community College, Pinehurst, NC

Instructor: Doug Hanson
(National Center for Asphalit Technology)

9:15t0 10.00 Registration and Distribution of Manual
10:00 to 10:05 Opening Comments (Pat Strong)
10.05 to 10:20 What and Why SUPERPAVE?
10:20 to 11:10 SUPERPAVE Binder Testing and Specifications
11:10t0 11.20 Questions
11:20 to 1140 Views of Asphalt Binder Suppliers (Citgo, Ivan Parra)
11:40 to 11.50 Status of SUPERPAVE Binder Specifications in North Carolna (Cecil Jones)
11:50 to Noon Questions
Noonto 100 Lonck Break
1'00to 110 Questions on Morning Sessions
110to 140 SUPERPAVE Aggregate Testing and Requirements
140to 200 Views of Aggregate Supphers (Martin Marietta, Sam Johnson)
2.00to 210 Questions
210to 255 Laboratory Compaction & Mix Design Process
255t0 305 Questions

305t0 325 Bacak

325t0 355 Performance Testing (SUPERPAVE testing vs Loaded Wheel Rut Testing)
35510 425 Construction Issues

425to 440 Status of SUPERPAVE Construction on North Carolina (Jim Grady)

440to 500 Questions
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NCDOT SUPERPAVE Mix Design School
Wednesday, April 16 and Thursday, April 17, 1997

Laboratory Sessions: Div. 8, QA Lab, Aberdeen, NC 5

Lecture Sessions: DAYS INN Conference Room, Southern Pines, US 1

Instructors: Doug Hanson and others
(National Center for Asphalt Technology)

Wednesday, April 16, 1997

Thursday, April 17, 1997

Group A Group B Group A Group B
8:00 to 9:50 LAB (1) LECTURE (1) LAB (3) LECTURE (3)
Aggregate Detailed Overview SGC
Testing of Superpave Mix TSR/Rice Calculations
Design Process
9:50 to 10:10 SHUTTLE SHUTTLE
10.10 to Noon LECTURE (1) Las (1) LECTURE (3) LAB(4)
Detailed Overview Aggregate SGC Hands on
of Superpave Mix Testing Calculations with SGC
Design Process
Noon tO 7.00 Lanck lonck
100 to 2.50 LaB (2) LECTURE (2) LaB (4) LECTURE (4)
introduction to Hands on Mix Design
Superpave Volumetrics with SGC Example
Gyratory
Compactor (SGC)
250 to 310 SHUTTLE SHUTTLE
310 to 500 LECTURE (2) LAB(2) LECTURE (4) LaB (3)
Introduction to Mix Design
Volumetrics Superpave Example TSR/Rice
Gyratory
Compactor (SGC)

Notes: (1) Group A will consist of about 12 technicians, 2 facilitators and 3 observers.
Group B will consist of about 12 technicians, 2 facilitators and 3 observers.
(Jim Grady 1s to contact field Divisions to fill the Groups A & B rosters)

(2) Participants should bring their own calculators and calculation papers, etc.

(3) Participants should arrange for their own lunch.

(4) We are planning to arrange for two vans to shuttle participants between the
two 1nstruction sites
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APR 9 - 1997

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
JAMES B. HUNT JR. DIVISION OF HIGHWAYS GARIAND B. GARRETT JR.
GOVERNOR PO. BOX 25201. RALEIGH. N.C. 27611-5201 SECRETARY

Facsimile Memorandum

2 PAGES CONFIRMATION COPY WiLL NOT FOLLOW
DATE: March 31, 1997
TO: Douc HANSON (NCAT) FAX: 8 (334) 844-6248

FROM: DR. MRINMAY (MOY) Biswas, P RCH & DEVELOPMENT UNIT
PHN: (919) 715-2465 EML: BISWAS@SWP DOT.STATE.NC.US
FAX: (919) 715-0137

suB: NCDOT SPS-9A SUPERPAVE TESTING
PRroOJECT R-2500A
cc: PAT STRONG KEN CREECH
Dick REAVES BiLL PHANG (ITX-STANLEY)
CECIL JONES BASEL ABUKHATER (ITX/STANLEY)
TiM JOHNSON IVAN PECNIK, P E. (FHWA/LTPP-NARQ)
FRED SYKES MAX TATE (FHWA)
JIM GRADY JOHN Bukowski (FHWA)
JACK COWSERT MONTE SYMONS, P E (FHWA-H Q)
Message

Enclosed please find a copy of a Technical Memarandum from Mr Bill Phang of ITX-Stanley
delineating various testing to be performed

I will discuss further details with you at the next opportunity you have

Thark vecu
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TECHNICAL MEMORANDUM

TO: LTPP Contacts - CT, NJ, QE, NC

FROM: Bill Phang

DATE: 19 September 1996

REFERENCE: SPS-9A MATERIALS TESTING AT
LCL AND SRTC

FILE: 50451231-13.9

Please be advised that the costs of sampling, packaging, shipping and testing of materials for the
SPS-9A project are the responsibility of the agency, except as noted below:-

The Materials Research Library (MRL) in Reno, NV will supply special containers for asphalt
samples and will pay the shipping charges both ways.

The LTPP Contractor Laboratory (LCL), Law Engineering, Atlanta, GA will carry out the
laboratory testing and the FHWA-LTPP Division will pay the testing costs. The state agency
will pay for shipping the materials and samples to Law Engineering, Inc. atm.: Mr. Richard
Boudreau, 396 Plasters Ave., NE, Atlanta, GA 30324, telephone (404)817-0242, fax (404) 872-
5927.

The Superpave Regional Test Center (SRTC) for the LTPP North Atlantic Region is at Penn
State University. Please contact Dr. David Anderson, Penn State University, Research Office
Building, University Park, PA 16802, telephone (814)863-1912, fax (814)865-3039 to arrange
for Superpave testing. Agencies also pay for shipping costs.

North Carolina DOT has arranged for Superpave testing with the SRTC operated by NCAT at
Aubumn.

Should you have any questions, please all me at (716)632-0804 or speak to Mr. Ivan Pecnik at
(716)651-5205.

Sincerely,
[TX Stanley Ltd.

Pavement Management Sy s Division
/&m_@_—
40 .
William A. Phang
LTPP Principal Investigator
cc: [.J. Pecnik, P.E., RE-NARO

E. Lesswing, NARO
B. Abukhater, NARO
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
James B. HUNT JR DIVISION OF HIGHWAYS GARIAND B. GARRETT JR.
GOVERNOR PO BOX 25201, RALEIGH. NC 27611-5201 SECRETARY
Memorandum
DATE: Apni 3, 1997
TO: Tim Johnson, P.E Pat Strong, P.E.(w/o)
Fred Sykes Amman Kuzmar, Ph.D. (w/o)
Brad Comer (w/o) Mustansir Kadibhai (w/o)
Jim Grady, P E Jim Travis (FHWA-Raieigh) (w/o)
Cecil Jones, P.E Basel Abukhater (ITX/Stanley) (w/o)
Jack Cowsert, P.E John Bernad: (Lee Paving) (w/o)
FROM: Dr Mnnmay (Moy) Biswas, P.E.%__PHN' (919) 715-2465
SUB: MEETING ON FRIDAY, APRIL 18, 9:00 AM
DIVISION 8 OFFICE, ABERDEEN, NC
RE: SPS 9A, Matenals Sampling and Testing Strategy
R-2500 A, US 1, Lee and Chatham Counties
ccC: Ken Creech, P.E. Max Tate, P.E. (FHWA-Raleigh)
Dick Reaves, P.E. lvan Pecnik, P.E. (FHWA/LTPP-NARO) (w/o)
Carson Clippard, P E Bill Phang Ph D (ITX/Stanley) (w/o)
Bill Medford John Bukowski (FHWA-H.Q.) (w/o)
Doug Hanson (NCAT) (w/o) Monte Symons, P.E. (FHWA-H.Q.) (w/o)

This 1s to invite you to a strategy planning meeting for SPS-9A Matenials Sampling and Testing.
The meeting will be held at the Division 8 Headgquarters Office, Aberdeen, NC, beginning at 9.00 AM,
on Friday, Apnl 18, 1997 (The day after the day of completion of the Superpave School)

As you know, the Superpave test sections of the R-2500A project are the subject of the FHWA-
SHRP-LTPP (Long Term Pavement Performance) SPS (Special Pavement Study)-9A

The study requires extensive matenals sampling, labeling, stoning, transporting, and testing of all
components of the pavement including sub-base, asphalt binders, asphalt mixtures, pavement cores,
etc.

Different suits of tests will be performed by NCDOT laboratories; the Matenials Research Laboratory
(MRL), Reno, NV, the LTPP Contractor Laboratory (LCL), Law Engineerng, Atlanta, GA, and the
Superpave Regtonal Test Center (SRTC) which, in our case, is the National Center for Asphalt
Technology (NCAT), Auburn, AL

ITX-Stanley Ltd (Amherst, NY, Dr. Bill Phang, Principal Investigator) 1s the FHWA-SHRP-LTPP-
NARO (North Atlantic Region Office) contractor As the representative of ITX-Stanley, Mr Basel
Abukhater will come down to Aberdeen. Mr Abukhater will attend the full NCDOT Superpave school
(April 15 through Apni 17, 1997) and avail himself of the opportunity of acquainting himseif with al
NCDOT personnel associated with our Superpave inttiatives. Mr. Abukhater has agreed to stay over
one extra day and meet with us on Friday, April 18, to discuss, at length, the maternials sampling and
testing protocols for our SPS-9A-Superpave study.

I shall appreciate if you could attend the meeting

Ps By way of a memo of May 6, 1996, | sent you the current version of the SPS-9A Materials and
Sampling Guide With thts memo, | am enclosing a few pages that were missing from that copy
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

James B. HUNT JrR.

GOVERNOR

DIVISION OF HIGHWAYS GARIAND B. GARRETT JR

PO BOX25201. RALEIGH. N C. 27611-5201 SECRETARY

Memorandum

DATE: April 9, 1997

TO: Tim Johnson, P E.
Fred Sykes
Brad Comer
Jim Grady, P.E.

FROM:

RE:

CC:

Cecil Jones, P E.
Jack Cowsert, P E.

Pat Strong, P E.

Aiman Kuzmar, Ph.D.

Mustansir Kadibhai

Jim Travis (FHWA-Raleigh)

Basel Abukhater (ITX/Stanley) F4x :(519)622-2580
John Bernadi (l.ee Paving)

Dr. Mnnmay (Moy) Biswas, P.E.MF’HN: (919) 715-2465

SPS 9A, Maternals Sampling and Testing Strategy
R-2500 A, US 1, Lee and Chatham Counties

Ken Creech, P E.

Dick Reaves, P E.
Carson Clippard, P E.
Bill Medford

Doug Hanson (NCAT)

Max Tate, P.E. (FHWA-Raleigh)

lvan Pecnik, P.E. (FHWA/LTPP-NARO)

Bill Phang Ph D. (ITX/Stanley) Fax:(?16) 632-4808
John Bukowski (FHWA-H Q.)

Monte Symons, P.E. (FHWA-H Q)

Based on a letter (copy attached) from Dr. Bill Phang and the SPS 9-A Matenals Sampling
and Testing Guide, | have come up with the attached tabular hist delineating varnous tasks
and respective responsibiiities

This table will serve as the basis of our discussion in the meeting on NCDOT SPS-9A
materials sampling and testirig to be held on April 18, 1997 in Aberdeen, North Carolina.

A representative from ITX/Stanley will provide us with further details regarding vanious field
activities and procedures
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Responsibilities regarding Materials sampling and Testing

Tests to be performed by | NCDOT Labs MRL" LAW Engg.® NCAT®
- & Units Reno, NV Atlanta, GA Auburn, AL
Containers and Boxes NCDOT® MRL NCDOT® NCDOT®
provided by:
Labels provided by: ITX-Stanley ITX-Stanley ITX-Staniey ITX-Stanley
Collection of Samples and NCDOT NCDOT NCDOT NCDOT
Specimens by:
Protected Storage Space to NCDOT NCDOT NCDOT NCDOT
be provided by:
Packaging & Labeling by: NCDOT/ NCDOT/ NCDOT/ NCDOT/
ITX-Stanley ITX-Stanley ITX-Stanley ITX-Stanley
Shipping/Transport by: NCDOT MRL NCDOT NCDOT
Shipping paid by NCDOT MRL NCDOT NCDOT
Testing or storage $ paid by NCDOT FHWA-LTPP | FHWA-LTPP NCDOT
Test results to be recetved by ITX-Stanley NA ITX-Stanley {TX-Staniey
and and and
NCDOT NCDOT NCDOT

Bird dogging

NCDOT/R&D and ITX-Stanley

Notes’

1) Matenais Research Laboratory (MRL), Attn Mr Jim Nichols,
1625 Crane Way, Sparks, NV 89431
Telephone. (702) 358-7574, FAX (702) 329-5098
(MRL will provide only storage of specimens, no testing will be done)

2) Law Engineering, Attn  Mr. Richard Boudreau,

396 Plasters Ave., NE, Atlanta GA 30324
Telephone' (404) 817-0242, FAX (404) 872-5927

3) National Center for Asphalt Technology (NCAT), Attn . Mr. Doug Hanson,
211 Ramsey Hall, Auburn University, Auburn AL 36849

Phone (334) 844-6240, FAX (334) 844-6248

4) Designs and requirements for shipping containers and boxes provided by ITX-Stanley
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AR YA
STATE OF NORTH CAROLINA b 4
DEPARTMENT OF TRANSPORTATION
James B. HUNT Jr DIVISION OF HIGHWAYS GARIAND B. GARRETT JR.
GOVERNOR PO. BOX 25201. RALEIGH. N.C. 27611-5201 SECRETARY
Memorandum
DATE: Apni 21, 1997
TO: Bill Phang, Ph.D. ITX-Staniey Cecil Jones, P E. M&T
Edward Lesswing ITX-Staniey Carson Clippard, P £. M&T
Tim Johnson, P E. Div. 8/ Construction Phil Stanberry M&T
Graham Johnson Div 8/ Construction Ted Jackson M&T
Randall Wester Div. 8/ Construction Todd Whittington M&T
Terry Wallace Div. 8/ Construction Jim Travis FHWA
Bradley Comer Div. 8/ QA Pat Strong, P E. R&D
Jim Grady, P E. Construction Unit Aiman Kuzmar, Ph D. R&D
Jack Cowsert, PE. PMU Mustansir Kadibhai R&D
John Bonardi Lee Paving
FROM: Mrnnmay (Moy) Biswas PHN (919) 715 2465
Research & Deveiopment Unit FAX (919) 7150137

EML biswas@swp dot.state nc.us

SUBJECT. SHRP-SPS-9 Study
R 2500A US 1 Lee and Chatham Counties

cc: Dick Reaves, P E. 8ill Moore, P E.
8ill Medford Doug Hanson (NCAT)
Fred Sykes Max Tate, P E. (FHWA)

Thank you very much for your attendance and for your active participation at the subject
meeting held on Friday, April 18, 1997 at the Division 8 office in Aberdeen.

The following 1s a listing of what [ understood to be the tasks that are immediately ahead
of us.

Details of tasks are listed in the document entitled “*Matenals Sampling and Testing.”
In a few days, [ will send you coptes of the latest version of this document.
In the tollowing listings, reference 1s made to this document.

[f you have any questions and/or comments. piease contact me (919-715-2465)
or Mr Mustansir (Mustan) Kadibha1 (919-715-9677)
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_SPS-9 Study: R 2500A US 1 Lee and Chatham Counties

NEW CONSTRUCTION: NORTH BOUND LANES, FULL DEPTH, THREE COURSE, ASPHALT CONCRETE PAVEMENT

UPCOMING ACTIVITIES

BEFORE LAYDOWN OF THE BASE COURSES:

WHEN WHAT Wto
(WEEK OF)
ESTABLISH STATIONS
4/21/97 - | « Sanford Resident's office arranges for the survey crew to G. Johnson/
4/25/97 stake the three “test sections” (2800 ft each) and the three | Survey crew
“monitonng sections” (500 ft. each), respectively in each
study lengths, and also to install temporary bench marks in
the middle of each 500 ft. monitonng section. (Figs 2 thru 5)
SUBGRADE MATERIALS SAMPLES AND FIELD TESTING
+ |TX-Stanley sends one or two CD-ROM diskettes Lesswing
containing test protocois to R&D — Biswas
o R&D intiates requisition of insulated containers and Mustan
transport boxes, etc.
R&D also checks regarding pans and bags, etc. Mustan
4/28/97 — o R&D sends the test protocol CD-ROM to M&T Biswas — Jones
S/2/97 o R&D contacts ITX-Slanley (or vice-versa) to check when Mustan
and an ITX-Stanley representative would be available to > Phang
5/5/97 —» participate in Subgrade matenals sampling
519197 ¢ R&D coordinates ITX-Stanley, Resident, Construction Unit | Mustan/Johnson

and M&T and schedules beginning date for having holes
dug and for taking of subgrade matenal samples.

Resident contacts the Contractor to arrange for having
3ftx 3 ftx 1 ft holes (one for each test section)
[Refer Figs. 2 thru 5 and Table 2.2]

Holes dug

Nuclear density/Moisture and NCDOT std. density tests
performed on bottom of the hole (simulated pre-stabilized
subgrade)

Matenals samples taken from the bottom of respective
holes and transported to the Blue Ridge Rd. Lab. (These
samples are to simulate subgrade sample pnor to hme
stabiization)

Nuclear density/Moisture and NCDOT std. density tests
performed on the finished ime stabihized subgrade

R&D cantacts Geotechnicat Unit regarding Shoulder
Probes and 1ssues job order

R&D sends Sampling Data Sheets 8-1 and 9 to ITX-Stanley

( - Continued)

Phang/ Grady/
Jones

Johnson/
Lee Paving
Lee Paving

M&T

M&T

M&T

Biswas/ Bill Moore
Pat Strong

Mustan
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WHEN WHAT WHo
(WEEK OF)
(continued) | SUBGRADE MATERIALS SAMPLES AND FIELD TESTING (CONTINUED)
4/28/97 —» | 4 Contractor provides prefiminary schedule of vanous Lee Paving/
5/2/97 sequences of construction Resident/ R&D/
and ITX-Staniey/
515197 — Other
S5/9/97 e RA&D contacts Resident regarding having Survey party to Mustan/ Johnson
instail center-ine offsets
e Contractor provides the actual schedule of lay-down of the | Lee Paving/
base course at least one week ahead (to aliow ITX-Stanley | Resident/ R&D/
personnel and others to be present) ITX-Stanley/
Other
e R&D contacts Geotechnicai Unit to schedule Shoulder Mustan/
Probe Bill Moore
e R&D informs (TX-Stanley and all others Mustan/ ..
5112/97 * Shoulders Probes completed Geotech
e Center-line offsets installed Survey party
e Subgrade samples tested M&T
SN7/197 ¢ RA&D coordinates transmittal of test data to ITX Stanley Mustan
DURING LAYDOWN OF THE BASE COURSES (AND IMMEDIATELY THEREAFTER):
WHEN WHAT WHO
(WEEK OF)

5 point leveis @ 50 ft taken on finished stabilized subgrade

Resident/Survey

Taking of Asphait binder sampies (Fig 2 thru 5, Table 2 2 Typ)
Taking of Asphalt aggregates samples (*)

Taking of HMAC samples for MRL (%)

Taking of HMAC gyratory compaction samples (*)

Nuclear density and NCDQT std. density tests on the
finished base course(s]

5 point tevels @ 50 ft taken on the finished base course(s]

Resident/Survey

Contractor provides specific schedule of laydown of the
Binder course of each test section at least one week ahead

Lee Paving/
Resident/ R&D/
ITX-Stanley/
Other
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DURING LAYDOWN OF THE BINDER COURSES (AND IMMEDIATELY THEREAFTER):

WHEN WHAT WHo
(WEEK OF)

e Details TBD R&D

s Contractor to provide specific schedule of laydown of the Lee Paving/

Surface course of each test section at least one week Resident/ R&D/
ahead ITX-Stanley/
Other

DURING LAYDOWN OF THE SURFACE COURSES (AND IMMEDIATELY THEREAFTER):

WHEN WHAT WHO
(WEEK OF)

e Details TBD R&D

AFTER COMPLETION OF LAYDOWN OF THE SURFACE COURSES

WHEN WHAT WHo
(WEEK OF)

e Details TBD R&D

ADDITIONAL DISCUSSIONS INCLUDED THE FOLLOWING:

e Desk space(s] for representatives from {TX-Stanley, Ltd.. and from NCDOT-Research &
Development Unit will be provided at the office of the Sanford Resident Engineer.

e Storage space for all matenal samples and specimens will be provided at the Div. 8 QA Lab
(Bradley Comer)

e HMAC gyratory compaction of specimens (for Superpave performance testing at NCAT) wall
be done at the Div. 8 QA Lab. (Bradley Comer). Alternatuve location (closer to the
construction site) for gyratory compaction may be considered as an option.

e Project CBR data that are avatlable should be forwarded to [TX-Stanley.
e Project Geotechnical data that are availabie should be sent to [TX-Stanley

e Project asphalt binder (related to the test sections) quality certification data. that wouid
become available, should be sent to ITX-Stanley.

e Test section numbers as they are shown on Figure 2 are not consistent with those given in the
project spectal provisions. This discrepancy should be corrected.

e [TX-Stanley will provide NCDOT-R&D with a suggested desirable list of tests that could be
pertormed related to the base and binder layers which are out of the scope of the SPS 9A
study R&D will evaluate this list vis-a-vis that provided by NCAT and decide on what tests
should be performed.
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FAX MEMORANDUM

TO: Dr. “Moy™ Biswas - NC DOT - 919/715-0137
FROM: Bill Phang

DATE: 13 May 1997

REFERENCE: SPS-9A Project 370900 Hwy. US-1 Northbound,

Sanford, NC - New Construction
FILE: 30451219-13.18.9

NO. OF PAGES: 1

As requested in the minutes of our meeung of Apnl !8. 1997. in Aberdeen. here are our
recommendations for tests of the asphalt concrete mixes used in the base course (Type HB). and
the binder course (Type HDB).

1) For the Superpave Test Section:

Repeat tests on Table 7. Table 8. and on the Abson Recovered Asphalt Binder. the
AEOQ2/P22. AE05/P25. AE03/P23. the DSR test (AASHTO TP3). Creep Stiffness (AASHTO
TP1). and Direct Tension Test (AASHTO TP3)

2) For Other Test Sections - For Binder Course:
Repeat tests on Table 6 and tests on the recovered asphalt binder as in | above.

Tests on the base course matenial may also be run but uulity of the resuits are unknown at this
time.

-
S
LU Ll e N //\-—"-“-;},

William A. Phang
LTPP Principal Investigator

ce E. Lesswing. NARO
B. Abukhater, NARO
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

James B. HUNT JR DIVISION OF HIGHWAYS GARIAND B GARRETT JR.
GOVERNOR PO BOX 25201 RALEIGH NC 27611-5201 SECRETARY
Memorandum
DATE May 21, 1997
TO Tim Johnson, P.E. Jim Trogdon, P.E.

Fred Sykes (Protocols) Jim Travis (FHWA-Raleigh) (Protocols)
John Olinger (Protocoals) Ed Lesswing, P.E. (ITX/Stanley)

Brad Comer (Protocols) Basel Abukhater (ITX/Staniey)

Jim Grady, P E. Doug Hanson (NCAT)

Cecil Jones, P.E. (Protocols) John Bonard (Lee Paving)

Carson Clippard, P E. (Protocols)  Sam Johnson (Martin Marietta) (Protocols)
Todd Whittington (Protocols) Horace Turbeville (Citgo) (Protocols)

Bill Medford (Protocols) Pat Strong, P.E.

Mehdi Haeri (Protocots) Aiman Kuzmar, Ph.D.

Jack Cowsert, P.E Mustansir Kadibhai

FROM Dr Mnnmay (Moy) Biswas, P E.

RE SPS 9A, Matenals Collection, Distnbution and Testing Work Pian
6.549001T / R-2500 A, US 1, Lee and Chatham Counties

cc Ken Creech, P E Max Tate, P E. (FHWA-Raleigh)
Dick Reaves, P.E John Bukowski (FHWA-H Q )

Bill Phang Ph D (ITX/Stanley) Monte Symons, P.E. (FHWA-H Q)

On the basis of a hand revised Matenals Sampiing and Testing Plan that we recently received from
ITX-Stanley, Ltd., Mr Abukhater of ITX-Stanley, Mr Kadibhai of R&D Unit, and | have prepared a
"simphfied” Matenal Collection, Distribution and Testing Work Plan, regarding the construction phase
of the three test sections of the project

The SHRP-LTPP SPS-9A effort addresses only the surface course of test sections and emphasizes
the test section (termed the “Superpave Section”) that utilizes the PG-64-22 AC binder Also. a
recent LTPP directive postpones all Superpave Shear Testing {SST] of (1) Lab-mixed, lab-gyratory
compacted [LGC] specimens, (2) Plant-mixed, LGC specimens, and excludes (3) taking of field cores
(for SST)

| prepared the attached “Matenal Collection, Distribution and Testing Work Plan™ on the premise that
NCDOT will pursue a comprehensive study, and on the basis of following assumptions

All three courses (1 e , base, binder and surface) will be studied, and specimens will be subject to
SST (at NCAT) and other Superpave performance tests, 1 e . Resilience Modulus. Indirect Tensile
and Creep Compliance (at Law Engineering)

Both the Superpave section (using PG 64-22 AC binder) and Alternative Superpave Section
(using PG 70-22 AC binder) will be studied

Upon evaluation of costs, NCDOT will decide upon what and by whom actual testing will be
performed

An outline of the plan 1s given on the next page (Note that all samples will be taken at the plant)

The plan delineates work to be performed by respective Units and Sub-units of NCDOT as well as
matenal and data that wiil be needed from the contractor and/or materials suppliers
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SPS-9A/ 6.549001T/R2500 A/ US 1 NB / LEE COUNTY
MATERIAL COLLECTION, DISTRIBUTION AND TESTING WORK PLAN

L. Section 3 (PG 64-22 AC Binder) Superpave (SHRP Section iD 370902)

Base Course
AC Binder
Aggt. Components
Plant Mix

Binder Course
AC Binder
Aggt. Components
Plant Mix

Surface Course
AC Binder
Aggt. Components
Plant Mix

What will QA Lab do?
What will Bitummous Lab do?
What will Soil Lab do?

11, Section 2 (AC-20 Binder) NC Standard Mix (SHRP Section ID 370901)

Base Course
AC Binder
Aggt. Components
Plant Mix

Binder Course
AC Binder
Aggt. Components
Plant Mix

Surface Course
AC Binder
Aggt Components
Plant Mix

What will QA Lab do?
What will Bituminous Lab do?

1. Section | (PG 70-22 AC Binder) Aiternative Superpave (SHRP Section ID 370903)

Base Course
AC Binder
Aggt Components
Plant Mix

Binder Course
AC Binder
Aggt Components
Plant Mix

Surface Course
AC Binder
Aggt Components
Plant Mix

What will QA Lab do”
What will Bituminous Lab do”

IV For each of Section 3, Section 2 and Section |

What will Asphait Lab do?
Specimens and Data Needed From Contractor:
Data Needed From Martin Marietta

Data Needed From Citgo
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
James B. HUNT JR DIVISION OF HIGHWAYS GARLAND B. GARRETT JR.

GOVERNOR PO BOX 25201 RALEIGH. NC. 27011-5201 SECRETARY
Memorandum

DATE: September 10, 1997

TO: W. M. (Bill) Medford

Chemical Testing Engineer

FROM: Moy eiswa%ﬂgf—— PHN (919) 715-2465
Research & Development Unit FAX. (919) 715-0137

EML. biswas@swp.dot.state nc us

RE, SPS 9A

6 549001T, R-2500 A, US 1NB Lee and Chatham Counties
suB: TESTING OF ASPHALT BINDERS
ccC: Ted Jackson, Distribution (over)

Attached piease find pages regarding testing of asphait binaers for the subject project
The pages contain the following

Test of virain asphalt binders Numbering pian of test samples
Test of virgin asphait binders Typical tests to be performed
Test of recovered aspnalt bingers Typical tests to be performed
Copies or all relevant LTPP Test Protoccis are attached here
The twe LTF® documents referred to in the above pages are
Matzra Sampling and Testing Plan
Samcurc and Testing Guidelines
Relevant caces from these two documents are attached here
Cores have czervwill be taken at Times A = 0 months B =58 months C =12 months D = 18 months.

E = 24 mcnins and F = 43 months  Aspnait binders recovered from ccres will be given to you for
testing at rescective imes
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Distribution

Tim Johnson, P E.

Fred Sykes

Dick Reaves, P E.

Cecil Jones, P.E.

Carson Clippard, P E.

Phil Stanberry

Bill Medford

Jim Grady, P E.

Jack Cowsert, P E.

Brad Comer

Max Tate. P E. (FHWA-Raleigh)

Jim Trawis (FHWA-Rale:gh)

Bill Phang Ph.D /Ed Lesswing, P E (ITX/Stanley)
~Basel Abukhater (ITX/Stanley)

Larry Oldham (Lee Paving)

John Bonardi (Lee Paving)

Pat Strong. P E.

Musiansir Kadibhai
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SPS-9A

TEST OF VIRGIN ASPHALT BINDERS

Numbering Plan of Test Samples

(Respective asphalt binder samples are in one quart cans with sample numbers on them)
(9 quarts for 9 layers)

TEST LAYER BINDER SAMPLE NO.S DATE SAMPLE
SECTION NO. GRADE SAMPLED LOCATION
SECTION | BASE PG 70-22 BC03A03 7/10/197 PLANT
(SHRP 370903) (SP 37.5)
BINDER PG 70-22 BC02A03 7/11/97 PLANT
(SP 19)
SURFACE PG 70-22 BC01A03 7/12/97 PLANT
(SP 125
SECTION 2 BASE AC-20 BC03A01 3/28/97 PLANT
(SHRP 370001) ({HB)
BINDER AC-20 BC02101 328,97 PLANT
(HDB)
SURFACE AC-20 BCO01A01 3,28/97 PLANT
(HD$)
SECTION 3 BASE PG 64-22 BC03102 328,97 PLANT
{SHRP 370902) (SP 37 5y
BINDER PG 64-22 BC02.A02 32897 PLANT
(SP 19y
SURFA\CE PG 64-22 BCO1A02 328,97 PLANT
(SP 12 %)
¥ Reter o attacned Tables Numbered 4 11,12, and 13, trom the LTPP Vurer iy Sampting and Tesuny Plan
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SPS-9A
TEST OF VIRGIN ASPHALT BINDERS

Typical Tests to be Performed

LTPP | LAB.
LABORATORY TEST NO. OF TESTS PROTOCOL | TEST | TEST
NO.§ No.} | NoS
Penetration @ 3°C | test w/ 3 readings | AASHTO T49 3
Penetrauon @ 25°C & 46° C 2 test w/ 3 readings P22 AEQ2 5
Viscosuy @ 60°C & 135°C 2 tests each P25 AEQS 3
Specitic Gravity @ 16° C 2 tests each P23 AEQ: 3
Dynamic Shear @@ 3 Temperatures 2 tests each AASHTO TPS 3
Brovktield Viscosity @ 1353 C & 163°C I test each ASTM D4+402 3
Rolling Thin Film (RTFOT)* AASHTO T240 3
Dy namice Shearon RTFOT Residue @ 3 Temps * | 2 tests each AASHTO TPsS 3
Pressure Aamng (PAV) ot RTFOT Residue* AASHTO PP 3
Creep Suttness of PAV Residue (2 Temps )* 2 tests each AASHTO TPI 3
(24 hr condinonming)
Creep Stittness ot PAV Residue (2 Temps )* 2 tests each AASHTO TP! 3
Dyvnanuc Shear ot PAV Residue (5 Temps 1* 2 tests each AASHTO TP3 5
Direct Tenston of PAV Reswgue (2 Temps )* 2 tests each AASHTO TP> 5
N\ Reter to attached Tables Numbered 4 11 12 and 15 trom the LTPP Vurer iy Sumprone and Tosung Plun

* Reter to anached pages 49 to 33, trom SPS-9A Sumpling und Tesiing Guidennes, Feb 1996
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SPS-9A
TEST OF RECOVERED ASPHALT BINDERS

Tvpical Tests to be Performed

There will be three grades of asphalt binders, i.e.. PG 70-22. AC-20, and PG 64-22.
These binders will be recovered from cores taken from Sections 1, 2. and 3 respectively.
Mr. Carson Clippard will give you the recovered Asphalt Binder samples.

LABORATORY TEST PROTOCOL NO.S | LTPP TEST No.§
Penetration @ 32 C (3 readings) AASHTO T49

Penetration ¢ 257 C and 46° C (3 readings each) P22 AEQ2
Viscosity @ 60° C and 135° C (2 readings each) P25 AEQ3

Speuitic gravin @ 16° C (2 readings each) P25 AEO5

Dy namic shear @ 3 Temperatures* AASHTO TPS

Creep stitfness @ 2 Temperatures* AASHTO TPI

Direct Tension « 2 Temperatures® AASHTO TP3

¥ Reter to attacned Tables Numbered 4 11 12, and 13, from the LTPP Vurer tals Sumpling and Tesung Plan

* The test temeeratures should be the same as those used for the tests on the RTFOT-P AV condinoned sampies.
(Reter 1o attavned pages trom SPS-9A Sumping und Tesung Guidel/ines. Feb 1996 )
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FRUN wS.88.19%3 11357

STATE OF NORTH CAROLINA
DDEPARTMENT OF TRANSPORTATION
Jamis B. Hunt Jr 1O BOX 25201, RALEIGH. NC. 27611-5201 E. Norwis TOLSON

GOVERNOR SECRETARY
FACSIMILE MEMORANDUM
1 PAGE CONFIRMATION COPY WiLL NQT FOLLOW
Date: MAY 8, 1998
To: DR, WILLIAM A. PHANG FAX: (716) 632-4808

ITX-STANLEY PHN: (716)6832-0804
FROM: DR MRINMAY (MoOY) Biswas, P E. PHN: (919) 715-2468

RESEARCH & DEVELOPMENT UNIT FAX: (818)716-0137

One South Wiimington St. RM 508 EML: biswas@swp.dot.state.nc.us

PROJECT: NCDOT SPS-9A
SusueCT: SITE ELEVATIONS FOR VIRTUAL WEATHER STATION.
RererENCE:  YOUR EARLIER TELEPHONE MESSAGE

ce: Mr. Basil Abukhater FAX {519) 822-2580
ITX-Stanley/ Cambridge, Ontario PHN: (518) 622-3005

Message.

Based on my communications with Messrs. Jack Cowsert and Fred Sykes, the
following is a summary information on the subject:

The elevations in the test sections vary from 300 to 270.
The most of it 1s within 10 feet of 280.
A vaiue of either 290 feet or 300 feet may be used.
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APPENDIX C

Sampling and Testing Plans Developed by NC DOT, Dr. Biswas



SPS-9A /6.549001T / R2500 A / US 1 NB/ Lee County
Material Collection, Distribution and Testing Work Plan

Test Section 3/Superpave/Page

Section 3 (PG 64-22 AC Binder) SUPERPAVE (SHRP Section ID 370902)

1/5

HOW MUCH? TO WHOM? WHAT FOR?
BASE Course
AC Binder 2 pails 1 for Clippard To prepare 20 GC +1 loose
(from Plant) 1 for NCAT To prepare 20 GC
1 quart Medford for binder testing
Aggt components | 10 bags @ 50 Ib. 5 to Clippard To prepare 20 GC +1 loose
(from Plant) (to be blended @ labs) 5to NCAT To prepare 20 GC
2 bags blended @350 Ib. Haeri for fines analysis
Plant mix 3 pans QA Lab for QA Work
(corresponding 11 boxes QA Lab 6 for MRL
Sta. 94+00) S for NCAT
14 V2 bags @ 30 Ib. QA Lab 20 GC samples for NCAT
8 GC samples for LAW/NCDOT
¥ bag for 3 loose for Clippard
(Hot) 3 bags @ 30 Ib. QA Lab for 6 GC samples

BINDER Course

AC Binder 2 pails 1 for Clippard To prepare 20 GC +1 loose
(from plant) 1 for NCAT To prepare 20 GC
1 quart Medford for binder testing
Aggt components | 10 bags @ 50 Ib. 5 to Clippard To prepare 20 GC +1 loose
(from Plant) (to be blended @ labs) 5to NCAT To prepare 20 GC
2 bags blended @50 1b. | Haeri for fines analysis
Ptant mix 3 pans QA Lab for QA Work
(Corresponding 11 boxes QA Lab 6 for MRL
Sta. 94+00) 5 for NCAT
14 2 bags @ 30 1b QA Lab 20 GC samples for NCAT
8 GC samples for LAWNCDOT
V2 bag for 3 loose for Clippard
(Hot) 3 bags (@ 30 1b. QA Lab for 6 GC samples
SUuRFACE Course
AC Binder 4 paiis 1 to MRL
(trom plant) 1 to NCAT To prepare 20 GC
2 to Clippard To prepare 40 GC ~1 loose
| quan Medford for binder testing
Aggt. 10 pails (blended) MRL
ttrom plant) 2 bags biended @50 Ib. Haen for fines analysis
Components to blend 1n 10 for Clippard To prepare 40 GC ~1 loose
lab 15 bags @ 30 1b 5 for NCAT To prepare 20 GC
Plant mix 3 pans QA Lab QA work
(Corresponding 5 boxes QA Lab for NCAT
Sta. 94+00) 24'% bags @ 30 1b QA Lab 20 GC for MRL
8 GC for LAW
20 GC for NCAT
/2 bag for 3 loose for Clippard
(Hot) 3 bags @ 30 1b QA lab tor 6 GC samples
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Test Section 3/Superpave/Page 2/5
SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 3 (PG 64-22) Superpave
What will QA LAB Do? (Brad Comer, Supervisor)

BASE Course:

Plant mix (3 pans ): Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 Ib. in one cooler), compact 6 GC specimens,

@ 4800 gm ea. @ Ny to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

From 14 bags of plant mix, compact a total of 28 specimens, @5700 gm.
to 140 mm, as follows:

2 specimens @ 3% air voids (to be shipped to NCAT)
26 specimens @ 7% air voids
3 specimens, do buik sp. gr. (2 10 be shipped to NCAT
1 to be shipped to LAW/NCDOT)
7 specimens to be shipped to LAW/NCDOT
16 specimens 10 be shipped to NCAT

BINDER Course

Plant mix (3 pans ): Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 Ib. in one cooler) compact 6 GC specimens,

@ 4800 gm ea. @ Ny, to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

From 14 bags of plant mix, compact a total of 28 specimens, @5700 gm.
to 140 mm. as follows:

2 specimens @ 3% air voids (to be shipped to NCAT)
26 specimens @ 7% air voids
3 specimens. do bulk sp. gr. (2 to be shipped to NCAT
1 to be shipped to LAW/NCDOT)
7 specimens to be shipped to LAW/NCDOT
16 specimens to be shipped to NCAT

SURFACE course:

Plant mix (3 pans ) Usual NCDOT QA (keep specimens)
(Hot) Plant Mix (3 bags 1n one cooler) compact 6 GC specimens,

@ 4800 gmea. @ Np,, to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

From 24 bags of plant mix, compact a total of 48 specimens, @ 5700 gm
10 140 mm. as follows

4 specimens @ 3% air voids (@2 ea to be shipped ro AfRL & \CHT
44 specimens (@ 7% air voids
5 specimens. do bulk sp gr (shipro MRL [2], NCAT[2] & LAW[!))
7 specimens 10 be shipped to LAW
32 specimens shipto MRL[16]. NCAT[16]
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Test Section 3/Superpave/Page 3/5

SPS-9A/R2500 A/ US 1 NB / Lee County
Section 3 (PG 64-22) Superpave

What will BITUMINOUS LAB do? (Carson Clippard)

BASE Course

From Y2 bag plant mix: prepare 3 loose sampies @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Prorocol PO3j
(b) Extraction (Protocol P04)
(c) Aggt. gradation (Prorocol P14)

From 5 bags of Aggt. mix @ 50 Ib., and one pail of 64-22 binder,
produce “Job Mix" asphalt mixture in the lab, separate 1 loose sample of 2000 gm.

and prepare 20 GC specimens as follows: (AASHTO TP 4)
6 specimens, 4800 gm @ Npmax to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetncs (keep samples) (AASHTO PPI19)

14 specimens, 5700 gm @ 7% air voids, to 140 mm
6 specimens: do bulk sp gr and moisture susceptibility (keep samples) (Protocol P05)
I specimen: do bulk sp gr (10 be shipped 10 LAW/NCDOT)
7 specimens 1o be shipped to LAW/NCDOT

Using the loose sample. do max. sp. gr. test. (need not keep) (Protocol P03)

BINDER course

From ' : bag piant mix: prepare 3 loose sampies @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Protocol P03)
{b) Extraction (Protocol P04)
(c) Aggt. gradation (Protocol P14)

From 3 bags of Aggt. mix @ 50 Ib, and one pail of 64-22 binder,
produce "Job Mix™ asphalt mixture in the lab. separate 1 loose sample of 2000 gm..

and prepare 20 GC specimens as follows: (AASHTO TP 4)
6 specimens, 4800 gm (@ N, to 115 mm, do buik sp. gr. (Protacol P02)
and volumetrics (keep samples) (AASHTO PP19)

[4 specimens. 5700 gm @ 7% air voids, to 140 mm
6 specimens do bulk sp gr and mossture susceptibihity (keep samples) (Protocol P15
| specimen do bulk sp gr (10 be shipped 10 LABW/NCDOT)
7 specimens 10 be shupped 10 LAR/NCDOT

Using the loose sample. do max sp. gr test (need not keep) (Protocol P03
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Test Section 3/Superpave/Page 4/5

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 3 (PG 64-22) Superpave

What will BITUMINOUS LAB do? (Carson Clippard) (continued)

SURFACE course:

From '; bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Protocol P03)
(b) Extraction (Protocol P04)
(c) Aggt. gradation (Protocol P14)

From 10 bags of Aggt. mix @ 50 lb., and two pails of 64-22 binder,
produce *“Job Mix™ asphalt mixture in the lab, separate 1 loose sample of 2000 gm.
and prepare 40 GC specimens as follows: (AASHTO TP 4)

6 specimens, 4800 gm @ Npmax to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetrics (keep samples) (AASHTO PP19)

1 specimen, 5700 gm @ 3% air voids, to 140 mm, do buik sp. gr. (1o be shipped to MRL)
1 specimen, 5700 gm @ 3% air voids, to 140 mm, (to be shipped to MRL)
32 specimens, 5700 gm @ 7% air voids, to 140 mm

6 specimens: do bulk sp gr and moisture susceptibility (keep samples) (Prorocol P0S)

2 specimens: do bulk sp gr (/ ro be shipped to MRL

1 1o be shipped to LAW)
7 specimens ro be shipped to LAW
17 specimens ro be shipped to MRL

Using the loose sample. do max. sp. gr. test. (need not keep) (Prorocol P03)
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Test Secuion 3/Superpave/Page 5/35
SPS-9A/ R2500 A7 US 1 NB / Lee County
Section 3 (PG 64-22) Superpave

What will SOIL LAB do? (Mehdi Haeri)

BASE Course
From 2 bags of Combined Aggt. mix @ 50 lb., do the following aggt. Tests:
Sp. gr. of fines passed 200 (AASHTO TI100)
BINDER Course
From 2 bags of Combined Aggt. mix @ 50 lb., do the following aggt. Tests:

Sp. gr. of fines passed 200 (AASHTO T100)
SURFACE Course
From 2 bags of Combined Aggt. mix @ 50 Ib., do the following aggt. Tests:

Sp. gr. of fines passed 200 (AASHTO T100)



SPS-9A /6.549001T / R2500 A / US 1 NB/ Lee County
Matenal Collection, Distrnibution and Testing Work Plan

Test Section 2/NC Standard/Page 1/4

Section 2 (AC-20 Binder) NC Standard Mix (SHRP Section ID 370901)

HOW MUCH? To WHOM? WHAT FOR?
BASE Course
AC Binder Y2 pail Clippard to prepare 9 GC + | loose
(from Plant) ] quart Medford for binder testing
Aggt. Mix 3 bags blended @ 50 Ib. | Clippard to prepare 9 GC + | loose
(from Plant)
Plant mix 3 pans (from plant) QA Lab for QA Work
(Corresponding Y2 bag @ 30 Ib. QA Lab to prepare 3 loose for Clippard
Sta. 55+50) (Hot) 3 bags @ 30 Ib. QA Lab to prepare 6 GC samples
BINDER Course
AC Binder Y2 pail Clippard to prepare 9 GC + 1 loose
(from Planr) | quart Medford for binder testing
Aggt. Mix 3 bags blended @ S0 Ib. | Clippard to prepare 9 GC + | loose
(from Plant)
Plant mix 3 pans (from plant) QA Lab for QA Work
(Corresponding %2 bag @ 30 1b. QA Lab to prepare 3 loose for Clippard
Sta. 55+50) {Hot) 3 bags @ 30 Ib. QA Lab to prepare 6 GC samples
SURFACE Course
AC Binder 12 pails 1 to MRL
(from plant) Y2 to Clippard to prepare 9 GC + | loose
1 quart Medford for binder testing
Aggt. mix 10 pails blended MRL
(trom plant) 3 bags blended @ 50 1b. | Clippard to prepare 9 GC + | loose
Plant mix 3 pans (from Plant) QA Lab QA work
{Corresponding 2 bag @ 30 Ib. QA Lab to prepare 3 loose for Clippard
Sta. 55+50) (Hot) 3 bags @ 301b QA lab to prepare 6 GC samples
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Test Section 2/NC Standard/Page 2/4

SPS-9A/ R2500 A/ US | NB / Lee County
Section 2 AC-20 Binder NC Standard Mix

What will QA LAB DO? (Brad Comer, Supervisor)

BAsSE Course:

Plant mix (3 pans ). Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 lb. in one cooler), compact 6 GC specimens,

@ 4800 gm ea. @ Npayx to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Prorocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

BINDER Course

Plant mix (3 pans ): Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 Ib. in one cooler) , compact 6 GC specimens,

@ 4800 gm ea. @ Npax to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

SURFACE course:

Plant mix (3 pans ). Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 bags @ 30 Ib. in one cooler) , compact 6 GC specimens.

@ 4800 gm ea. @ Npax to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetnics (AASHTO PP19){keep specimens)
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Test Secuion 2/NC Standard/Page 3/4

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 2 (AC-20 Binder) NC Standard Mix

What will BITUMINOUS Lab do? (Carson Clippard)

BASE Course

From "2 bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a)Max sp. gr. {Protocol P03)
(b) Extraction (Protocol P04)
(c) Aggt. gradation (Protocol P14)

From 3 bags of Aggt. mix @ 50 Ib, and ¥ pail of AC-20 binder,
produce *“Job Mix" asphait mixture in the lab, separate 1 loose sample of 2000 gm.

and prepare 9 GC specimens as follows: (AASHTO TP 4)
3 specimens, 4800 gm @ Ny, to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetrics (keep sampies) (AASHTO PP19)
6 specimens, 5700 gm @ 7% air voids, to 140 mm
Do bulk sp gr and moisture susceptibility (keep samples) (Prorocol P0S5)
Using the loose sample, do max. sp. gr. test. (need not keep) (Protocol P03)

BINDER course

From ¥: bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a)Max sp. gr. (Protocol P03)
(b) Extraction (Protocol P04)
(c) Aggt. gradation (Protocol P14)

From 3 bags of Aggt. mix @ 50 b, and ' pail of AC-20 binder,
produce “Job Mix™ asphalt mixture in the lab, separate 1 loose sample of 2000 gm

and prepare 9 GC specimens as follows: (AASHTO TP 4)
3 specimens, 4800 gm @ N,y to 115 mm., do bulk sp. gr. (Protocol P02)
and volumetrics (keep samples) (AASHTO PPI19)
6 specimens. 5700 gm (@ 7% air voids, to 140 mm
Do bulk sp gr and moisture susceptibihty (keep samples) (Protocol P05
Using the loose sample. do max sp. gr test (need not keep) (Protocol P)3)



Test Section 2/NC Standard/Page 4/4

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 2 (AC-20 Binder) NC Standard Mix

What will BITUMINOUS LAB do? (Carson Clippard) (continued)

SURFACE course :

From 2 bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Protacol P03)
(b) Extraction (Prorocol P04)
(¢) Aggt. gradation (Protocol P14)

From 3 bags of Aggt. mix @ 50 Ib, and ! pail of AC-20 binder,
produce *Job Mix™ asphalt mixture in the lab, separate 1 loose sample of 2000 gm.

and prepare 9 GC specimens as follows: (AASHTO TP 4)
3 specimens, 4800 gm @ Npax to 115 mm, do bulk sp. gr. (Prorocol P(2)
and volumetrics (keep samples) (AASHTO PP19)
6 specimens, 5700 gm @ 7% air voids, to 140 mm
do bulk sp gr and moisture susceptibility (keep samples) (Protocol P0S5)
Using the loose sample, do max. sp. gr. test. (need not keep) {Protocol P03)
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Test Section 1/Alternative Superpave/Page 1/4

SPS-9A/6.549001T / R2500 A / US 1 NB/ Lee County
Material Collection. Distribution and Tesung Work Plan

Section 1 (PG 70-22 AC Binder) Alternative SUPERPAVE (SHRP Section ID 370903)

How MUCH? TO WHOM? WHAT FOR?
BASe Course
AC Binder 2 pails 1 to Clippard To prepare 20 GC +1 loose
(from Plant) 1 to NCAT To prepare 20 GC
| quart to Medford for binder testing
Aggt components | 10 bags @ 50 Ib. 5 to Clippard To prepare 20 GC +1 loose
(from Plant) (to be biended @ labs) 5 to NCAT To prepare 20 GC
Plant mix 3 pans QA Lab for QA Work
(Corresponding 5 boxes QA Lab for NCAT
Sta. 33+50) 14 Y2 bags @ 30 Ib. QA Lab 20 GC samples for NCAT
8 GC samples for LAW/NCDOT
V2 bag for 3 loose for Clippard
(Hot) 3 bags @ 30 Ib. QA Lab to prepare 6 GC samples

BINDER Course

AC Binder 2 pails I to Clippard To prepare 20 GC +1 loose
(from plant) 1 to NCAT To prepare 20 GC
1 quart to Medford for binder testing
Aggt components | 10 bags @ 50 Ib. 5 to Clippard To prepare 20 GC +1 loose
(from Plant) (10 be blended @ labs) 5 to NCAT To prepare 20 GC
Plant mix 3 pans QA Lab for QA Work
(Corresponding 5 boxes QA Lab for NCAT
Sta. 33+50) 14 Y2 bags @ 30 Ib. QA Lab 20 GC sampies for NCAT
8 GC samples for LAW/NCDOT
%4 bag for 3 loose for Clippard
(Hot) 3 bags @ 30 1b QA Lab to prepare 6 GC samples
SURFACE Course
AC Binder 3 pails 1 to MRL
(from plant) 1 to NCAT to prepare 20 GC
1 to Clippard to prepare 20 GC +1 loose
1 quart to Medford for binder testing
Aggt. Componentstomake | Sto Clippard ____ _ 1o prepare 20 GC -1 loose _ _ _
(from plant) blended 10 bags @ S01b. | 5to NCAT to prepare 20 GC
Plant mix 3 pans QA Lab QA work
(Corresponding 5 boxes QA Lab for NCAT
Sta. 33+50) 14", bags @ 30 1b QA Lab 8 GC for LAW/NCDOT
20 GC for NCAT
Y% bag for 3 loose for Clippard
(Hot) 3 bags @ 301b QA lab to prepare 6 GC samples
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Test Section 1/Alternative Superpave/Page 2/4

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 1 (PG 70-22 AC Binder) Alternative SUPERPAVE

What will QA LAB Do? (Brad Comer, Supervisor)

BASE Course:

Plant mix (3 pans ): Usuai NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 Ib. 1n one cooler), compact 6 GC specimens,

@ 4800 gm ea. @ Ny to 115 mm. (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

From 14 bags of plant mix, compact a total of 28 specimens, @5700 gm.
to 140 mm, as follows:

2 specimens @ 3% air voids (10 be shipped to NCAT)
26 specimens @ 7% air voids
3 specimens, do bulk sp. gr. (2 to be shipped to NCAT
1 to be shipped to LAW/NCDOT)
7 specimens to be shipped to LAW/NCDOT
16 specimens to be shipped to NCAT

BINDER Course

Plant mix (3 pans ): Usual NCDOT QA (keep specimens)
From (Hot) Plant Mix (3 Bags @ 30 Ib. in one cooler) compact 6 GC specimens,

@ 4800 gm ea. @ Npux to 115 mm. (AASHTO TP4)
Do Buik sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep specimens)

From 14 bags of plant mix. compact a total of 28 specimens, @5700 gm.
to 140 mm, as follows:

2 specimens @ 3% air voids (10 be shipped to NCAT)
26 specimens @ 7% air voids
3 specimens, do bulk sp. gr. (2 to be shipped to NCAT
1 to be shmpped to LAW/NCDOT)
7 spectmens to be shipped to LAW/NCDOT
16 specimens to be shipped to NCAT

SURFACE course:
Plant mix (3 pans ). Usual NCDOT QA (keep specimens)
{Hot) Plant Mix (3 bags in one cooler) compact 6 GC specimens,

@ 4800 gmea. @ N, to 115 mm (AASHTO TP4)
Do Bulk sp. gr. (Protocol P02)
& volumetrics (AASHTO PP19)(keep spectmens)

From 24 bags of plant mix. compact a total of 28 specimens. @5700 gm.
to 140 mm, as follows
2 specimens (@ 3% air voids to be shipped to NCAT
26 specimens (@' 7% air voids
3 specimens, do bulk sp gr
7 specimens
16 specimens

shup to NCAT[2] & LAR/NCDOT[!]
10 be shipped to LAW/NCDOT
10 be shipped 1o NCAT



Test Section 1/Alternative Superpase/Page 3/4

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 1 (PG 70-22 AC Binder) Alternative Superpave

What will BITUMINOUS LAB do? (Carson Clippard)

BASE Course

From " bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Prorocol P03)
(b) Extraction (Protocol P04)
(c) Aggt. gradation (Protocol P14)

From 5 bags of Aggt. mix @ 50 Ib., and one pail of 64-22 binder,
produce “Job Mix" asphalt mixture in the lab, separate 1 loose sample of 2000 gm.

and prepare 20 GC specimens as follows: (AASHTO TP 4)
6 specimens, 4800 gm @ N, to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetrics (keep samples) (AASHTO PP19)

14 specimens, 5700 gm @ 7% air voids, to 140 mm
6 specimens: do bulk sp gr and moisture susceptibility (keep samples) (Protocol P0S5)
| specimen: do bulk sp gr to be shipped to LAW/NCDOT
7 specimens to be shipped to LAW/NCDOT

Using the loose sample. do max. sp. gr. test. (need not keep) (Protocol P03)

BINDER course

From ': bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Protocol P03)
(b) Extraction (Prorocol PN4)
(c) Aggt. gradation (Protoco! P14)

From 5 bags of Aggt. mix @ 50 Ib, and one pail of 64-22 binder,
produce ““Job Mix" asphalt mixture in the lab. separate 1 loose sample of 2000 gm.

and prepare 20 GC specimens as follows: (AASHTO TP 4)
6 specimens. 4800 gm @ N, to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetrics (keep samples) (AASHTO PP19)

14 specimens. 5700 gm (@ 7% air voids, to 140 mm

6 specimens do bulk sp gr and moisture susceptibility (keep samples) (Protocol P0S)

| specimen’ do bulk sp gr 10 be shipped 10 LAW/NCDOT

7 specimens 1o be shipped to LAW/NCDOT
Using the toose sample. do max. sp. gr. test. (need not keep) (Protocol PN3)



Test Section I/Altematn e Superpave/Page 4/4

SPS-9A/ R2500 A/ US 1 NB / Lee County
Section 1 (PG 70-22 AC Binder) Alternative Superpave

What will BITUMINOUS LAB do? (Carson Clippard) (continued)

SURFACE course:

From Y; bag plant mix: prepare 3 loose samples @ 2000 gm ea. (need not keep)

And do (a) Max sp. gr. (Protocol P03)
(b) Extraction (Prorocol P04)
(c) Aggt. gradation (Protocol P14)

From S bags of Aggt. mix @ 50 Ib., and one pail of 70-22 binder,
produce *Job Mix™ asphalt mixture in the lab, separate 1 loose sample of 2000 gm.

and prepare 20 GC specimens as follows: (AASHTO TP 4)
6 specimens, 4800 gm @ Np,, to 115 mm, do bulk sp. gr. (Protocol P02)
and volumetrics (keep samples) (AASHTO PP19)

14 specimens, 5700 gm @ 7% air voids, to 140 mm
6 specimens: do bulk sp gr and moisture susceptibility (keep samples) (Protocol P05)
| specimen: do bulk sp gr 10 be shipped to LAW/NCDOT
7 specimens to be shipped to LAW/NCDOT

Using the loose sample. do max. sp. gr. test. (need not keep) (Protocol P03)



Test Sections 1. 2. 3/ Page 1/4

SPS-9A / 6.549001T / R2500 A / US 1 NB / Lee County
Matenal Collection, Distribution and Tesung Work Plan

What will ASPHALT LAB do? (Bill Medford) /as needed]

For each of the following:

Test Section 3 (PG 64-22) Superpave
Test Section 2 (AC-20) NC Standard
Test Section 1 (PG 70-22) Alternative Superpave

For Base, Binder and Surface Courses, respectively, 1 quart corresponding to each layer:

Penetration @ 5°C 1 test, w/ 3 readings (AASHTO T49)
Penetration @ 25°C 1 test, w/ 3 readings (Protocol P22)
Penetration @ 46°C 1 test, w/ 3 readings "
Viscosity @ 60°C 2 tests (Protocol P25)
Viscosity @ 135°C 2 tests "
Specific gravity @ 16°C 2 tests (Protocol P23)
Dynamic shear @ 3 temps 2 tests (AASHTO TPS)
Brookfield viscosity @ 135°C 1 test (ASTM D 4402)
Brookfield viscosity @ 165°C 1 test "
Rolling thin film (RTFOT) (AASHTO T240)
DSR on RTFOT residue @ 3 temps 2 tests (AASHTO TPS)
PAYV of RTFOT residue (AASHTO PP1)
Creep suffness of PAV residue 2 tests (AASHTO TP1!)

(2 temps) 24 hr conditioning
Creep suffness of PAV residue 2 tests

(2 temps)
DSR on PAV residue (3 temps) 2 tests {AASHTO TPS)
Direct tension on PAV residue (2 temps) 2 tests (4ASHTO TP3)



SPS-9A /6.549001T / R2500 A/ US 1 NB / Lee County
Matenal Collection, Distnbution and Testing Work Plan

SPECIMENS AND DATA NEEDED FROM CONTRACTOR:

For each of the following:

Section 3 (PG 64-22) Superpave
Section 2 (AC-20) NC Standard
Section 1 (PG 70-22) Alternative Superpave

For Base, Binder and Surface Courses, respectively:
Job Mix Design for each layer

All QC GC Specimens
All QC Data
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Test Sections 1, 2, 3/ Page 2/4



SPS-9A /6.549001T / R2500 A/ US 1 NB / Lee County
Matenal Collection, Distribution and Testing Work Plan

DATA NEEDED FROM MARTIN MARIETTA

For each of the following:

Section 3 (PG 64-22) Superpave
Section 2 (AC-20) NC Standard
Section 1 (PG 70-22) Alternative Superpave

For Base, Binder and Surface Courses, respectively:

(In tabular form for aggregate. mixes of all 3 layers)

Gradation (Protocol P14)

Sp. gr. of Coarse aggregate. (Protocol P11)

Sp. gr. of fine aggregate. (Protocol P12)
Coarse aggregate. angularity (PennDOT TM621)
Fine aggregate. angulanty (ASTM C 1252)
Toughness (AASHTO T 96)
Soundness (AASHTO T 104)
Deleterious matenal (AASHTO T 112)
Clay content (AASHTO T 176)
Thin elongated particles (ASTM D 4791)

Test Sections i, 2, 3/ Page 3/4



Test Secuions |, 2, 5/ Page 4/4

SPS-9A /6.549001T / R2500 A/ US 1 NB / Lee County
Matenal Coliection, Distribution and Testing Work Plan

DATA NEEDED FROM CITGO

For each of the following:

Section 3 (PG 64-22) Superpave
Section 2 (AC-20) NC Standard
Section 1 (PG 70-22) Alternative Superpave

For Base, Binder and Surface Courses, respectively:

(As available. from the following table)

Penetration @ 5°C 1 test, w/ 3 readings (AASHTO T49)
Penetration @ 25°C 1 test, w/ 3 readings (Protocol P22)
Penetration @ 46°C I test, w/ 3 readings
Viscosity @ 60°C 2 tests (Protocol P25)
Viscosity @ 135°C 2 tests "
Specific gravity @ 16°C 2 tests (Protocol P23)
Dynamic shear @ 3 temps 2 tests (AASHTO TPS)
Brookfield viscosity @ 135°C 1 test (ASTM D 4402)
Brookfield viscosity @ 165°C 1 test "
Rolling thin film (RTFOT) (AASHTO T240)
DSR on RTFOT residue @ 3 temps 2 tests (AASHTO TPS)
PAV of RTFOT residue (AASHTO PPI)
Creep stiffness of PAV residue 2 tests (AASHTO TP1)
(2 temps) 24 hr conditioning
Creep suffness of PAV residue 2 tests
(2 temps)
DSR on PAV residue (3 temps) 2 tests (AASHTO TPS)
Direct tension on PAV residue (2 temps) 2 tests (AASHTO TP3)
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SPS-9A / 6.549001T / R2500 A/ US 1 NB/LEE COUNTY
Matenal Collection. Distribution and Testing Work Plan

Tests Sections 1,2,3/ Page |

Section 3 ( PG 64-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370902 )
Section 2 ( AC-20 Binder ) SUPERPAVE ( SHRP Section ID 370901 )
Section 1 ( PG 70-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370903 )

HOW MUCH ? TO WHOM ? WHAT FOR ?
SUBGRADE
Untreated subgrade 1 bag @ 10 kg. Mehdi Haeri Sieve Analysis
Atterberg Limits
Classification
2 moisture jars Mehdi Haeri Natural Moisture
content
Lime treated 1 bag @ 10 kg. Mehdi Haeri Sieve Analysis
subgrade Atterberg Limits
Classification
2 moaisture jars Mehdi Haen Natural Moisture

content

What will SOIL LAB do ? (Mehdi Haeri)

From the 6 bags of Bulk sample @ 10 Kg. {2 bags per test section] do the following tests:
(Protocol P51)
(Protocol P43)
(Protocol P52)

Sieve Analysis
Atterberg Limuts
Classification

From the 12 jar samples [4 jars per test section] do the following tests:

Natural Moisture Content

(Protocol P49)

Do Nuclear Density Tests on the untreated subgrade and on the lime treated surface
(AASHTO T238-86)

‘@ 3 positions per test (monitoring) section

C-18




Tests Secuions 1.2,3/ Page 2

SPS-9A 7/ 6.549001T / R2500 A/ US 1 NB/LEE COUNTY
Material Collection, Distribution and Testing Work Plan

Section 3 (PG 64-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370902 )
Section 2 ( AC-20 Binder ) SUPERPAVE ( SHRP Section ID 370901 )
Section 1 ( PG 70-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370903 )

What will the RESIDENT ENGINEER’S OFFICE do? (Fred Sykes)

Do Nuclear Density Tests @ 3 positions per test (monitoring) section on the
(AASHTO T238-86)
Base Course
Binder Course
Surface Course
for the three test sections 1,2, & 3

Take 5 point levels for the three test (monitoring) sections on
Lime stabilized Subgrade finished surface
Base Course
Binder Course
Surface Course

Do NCDOT Conventional Density Tests for the three test (monitoring) sections on
Untreated subgrade
Lime stabilized Subgrade finished surface
Base Course
Binder Course
Surface Course



Tests Sections 1,2,3/ Page 3

SPS-9A /6.549001T / R2500 A/ US 1 NB/LEE COUNTY
Material Collection, Distribution and Testing Work Plan

Section 3 ( PG 64-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370902 )
Section 2 ( AC-20 Binder ) SUPERPAVE ( SHRP Section ID 370901 )
Section 1 ( PG 70-22 AC Binder ) SUPERPAVE ( SHRP Section ID 370903 )

What will the GEOTECHNICAL UNIT do? (Bill Moore)

Do Shoulder Auger Probe to 6m depth on the subgrade @ 1 per test (monitoring) section,
at the following Station Nos.:33+50, 55+50, and 94+00
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SPS-9A /6.549001T / R2500 A/ US 1 SB/ Lee County
Material Collection, Distribution and Testing Work Plan

(page 1 of 3)

Section 6 (Multigrade PG 76-22) SUPERPAVE (SHRP Section ID 370960)

o AT Tt -—r==,- FoRT S
How MUCH? ,ﬂﬁm&m J:s’::i \ ron,
Liquid Asphalt | 2 buckets FoMRL(QATab) (*"‘”‘“‘; e
(from plant) JT'to CarsorL ~avel-PIEpare S GC?-Fl‘loose‘ ’
T T o) T
1 quart Medford ord | Tt =2
Blended Aggregate | 20 cloth bags @ 301b. | Carson _ %~} Prepare 9 { Gc.ﬂ Toose B3 o
(from plant) m Ny o et 0
Paver mix 3 pans QA Work T PR e ‘m
3 bags (Hot!) | ‘Prepare 6 GC samples > Eaans
1 half-bags Carson "”T"”M ArialySis - T sl
SPS-9A /6.549001T / R2500 A/ US 1 SB/ Lee County
Matenal Collection, Distribution and Testing Work Plan
Section 5 (PG 64-22) SUPERPAVE (SHRP Section ID 370961)
HOW MUCH? To WHOM? ) "'“WE{”}' FOR? T
Liquid Asphalt 4 buckets 1 to MRL (QA Lab.) | (storage)  -az _-. “
(from plant) 1 to Carson Prepare 9 GC +1 loose mix
2 for NCSU = | FHWA. Rcsearch L _fo Ve
| quart Medford - -/: - Bmder t&stmg R
Blended Aggregate | 20 cloth bags @ 30 ib Carson ---~ —-—| Prepare 9GC +:1 loose m_xx —
(from plant) 600 lb. on ground NCSU pick-up 7| FHWA Research™ —= <=4~
Paver mix 3 pans QALab T_TUTTTUIQA woﬂf_,.;z. _,““__',,‘;":;
3+ bags (Hot!) QA Lab . - 2| Prepare 6 GC samples -‘.‘._“.'“‘.._:"‘:H
4 bags Carson =™ Anal: )"?fs“ ’ o )
C-21
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(page 2 of 3)

SPS-9A /6.549001T / R2500 A/ US 1 SB/ Lee County
Matenal Collection, Distribution and Testing Work Plan

Section 4 (SBR - PG 76-22) SUPERPAVE (SHRP Section ID 370962)

HoOw MUCH?

Liquid Asphalt 4 buckets
(from plant)

1 quart

Blended Aggregate | 20 cloth bags @ 30 Ib. ISOn | oo
(from plant) 600 1b. on ground NCSU plck-up

Paver mix 3 pans QAI.ab -.m .

3+ bags (Hot!) QA Lab ~..—:.~éa'.£i§é

e
-\‘- 14,

4 bags Carson _—-oommmee Analysns

N

SPS-9A /6.549001T / R2500 A/ US 1 SB/ Lee County
Matenal Collection, Distribution and Testing Work Plan

Section 3 (AC-20) HDS (SHRP Section ID 370963)

HOW MUCH? TowmomM? |- == ~Wfi.;:l-‘.FOR" P EE

Liquid Asphalt 4 buckets 1 to MRL (QA Lab.) (storagé) - *E'J' —m}:-_ oy
(from plant) 1 to Carson .._‘t:eee! Prepare 9 GC +1 loose mix .-
2for NCSU - -«- | FHWA Research s

" .—\:C::Wn._:r nv\_a’-:\-:."—.w e foop GARIRO

[ quart Medford T —-UAIE| Bindef testing "Bty

Blended Aggregate | 10 buckets @ 50 1b MRL (QA Lab.) =] (storage) T m.":"“'ﬂg':;m ==

(from plant) 41 cloth bags @ 30 1b 40 to Carson 75| Run Aggregate analyscs
1to Mehdi ™ **°~¥=*| Prepare 9 GC +1 loose? T S

600 Ib. on ground NCSU pick-uip -2 5354 | FHWA Résearch 2=t
Paver mix 3 pans QA Lab_ ,-:..; — QA work -;‘:;‘ “".‘u o i
3 bags (Hot!) QA Lab e Prcpar; B}été”isar;ples ﬁfmf
- Tttt e """""’:.‘.‘."‘?"' T"..-_:"“""“:
4 bags Carson we s -== | Analysis | - - e eTacn RS
C-22
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SPS-9A /6.549001T / R2500 A/ US 1 SB / Lee County
Matenal Collection, Distribution and Testing Work Plan

Section 2 (SBS - PG 76-22) SUPERPAVE (SHRP Section ID 370964)

(page 3 of 3)

ST Be MBS S e

HOW MUCH? ﬁ;ﬁo WHOM?
Liquid Asphalt | 4 buckets 3 'MRfITQA 13b) ;] (stotag

(from plant) ’kt“'Carson M-

1 quart .
Blended Aggregate | 20 cloth bags @ 30 b. G Prcpare9 ) GG:+1:loos '
(from plant) 600 Ib. on ground NCsSU pit_:k-up 4::‘; EHWA Research .
Paver mix 3 pans QALab _.-—=:~-1QA wor W, .g:—am:‘ "

3 bags (Hot!) QALab . _*| Prepare 6 GC samples
4 bags Carson ] Analysis

SPS-9A /6.549001T / R2500 A/ US 1 SB/ Lee County
Matenal Collection, Distribution and Tesung Work Plan

Section 1 (PG 70-22) SUPERPAVE (SHRP Section ID 370965)

HOW MLCH? To WHOM? - "WHATFOR? _=-°
Liquid Asphalt | 4 buckets 1to MRL (QA Lab.) | (storage) - --_ - —rdwe
(from plant) 1 to Carson Prepare 9 GC +1 loose_: mix |,
2 for NCSU FHWA Research I "
. -2 ;-*\S»::"'A."V ” AW“
1 quart Medford Binder testing ~* TSwrn
Blended Aggregate | 10 buckets @ 50 Ib MRL (QA Lab.) (storage) - =7 ReEEES
(from plant) 41 cloth bags @ 30 Ib. 40 to Carson | Run Aggregate analyses |
I to Mehdi | Prepare 9 GC +1 loose mix : -cns
600 Ib on ground NCSU pick-up | FHWA Research - }t_‘_‘:ﬂ:
Paver mix 3 pans QA Lab TQAwork =7 TS
3 bags (Hot!) QA Lab Prep:?c% GC_;émpies T )
4 bags Carson Analysis  __ T
C-23
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APPENDIX D

Mix Design and JMF

Test Section 370901
Test Section 370902
Test Section 370903
Test Section 370960
Test Section 370961
Test Section 370962
Test Section 370963
Test Section 370964

Test Section 370965



Mix Design and JMF

North Bound

Core Test Section 370901

NC DOT Standard Mix with AC-20

HDS — Surface Course
HDB - Binder Course

HB - Base Course



D1 4DS

w@e10 ), NORTH CARCLINA DEPARTMENT OF TRANSPGRTATION 2490 |
;2 RALEIGHy NORTH CAROLINA 27611
T HOT MIX ASPHALT JCB MIX FGRMULA
LEE PAVING COMPANY TYPE MIX: BCSCs TYPE DS
SANFORD, NC JOB MIX FORM NO: 97-292-022

eFFECTIVE DATE: 11-10-97
PLANT CERTIFICATION NOQ: B -033 PROJECT NQ:
COUNTY:

AGGREGATE SOURCEZS AND BLEND PESRCENTAGES

SUPPLIER LOCATION/SJURCE MATEZRIAL BLEND (2)
MARTIN MARRIETTA LEMON SPRINGS QUARRY 78-M 47.0
MARTIN MARRIETTA LEMON SPRINGS QUARRY SCRGS. 33.0

EZ PAVING COMPANY RAMBEAUT PITT SAND 2040

TOTAL 100.02

JMF COMBINEZD GRADATION ASPHALT CEMENT Z(TCT) 5.0
SIEVE SIZ:= 2 PASSING
GRADE PGO4~-22
2" £ST ASH
11/2% MAXe SPe GVe 20454
1" LABORATORY SPe GVe 20331
3/4" 100 VOIDS IN TOTAL MIX I 5.0
/2" 53 MINe X COMPACTION 950
3/8" 95 MIX TEMPERATURE e 303
NG 4 65 rLOW (0e01l IN.) i0
8 50 STABILITY (LBSe.) 3000
16 37 NON STRIP ADDITIVYZ X 0«25
40 16 MODIFIER % 0.00
80 10
NCe 200 58

ASPHALT CEMENT SUPPLIER: CITGO WILMINGTON

TACK COAT SUPPLIER SPECSe.

NON-STRIP ADDe SUPPLIER: ARR-MAZ AD-HERE L0OS-6500
MODIFIER SUPPLIER

s 00 o

COMMENTS: CHANGE MADE TO THE NOe. 8 SIEVEe.

DATE JMF VOID: 5oLl
APPROVED BY:



FROM

ﬂ[‘) PEVRZD 1100

\‘

‘/

83.16.19

99 17:1

N.C. DOT Matcrials and Test Unit
Asphult Design Laboratory

t

Raleigh, NC.

8 P. 2

Mat PORM a0

L7000 |

REPOR1 ON MIX DESIGN OF ASPHALT MIXTURE

Norih Carolina Department Of Transportation

wos §9-292

DATE SAMPLED: DATE APPROVED: - -
PROJECT NO - ASPHALT: Cligo Wilmington AC - 20
CQUNTY ADDITIVE: ARR-MAZ Ad-HersLOS-8500
CONTRACTOR" Les Paving Co Martin Marieita
PLANT LOC. Sanford, N.C Mariin Mariatta Regular Sergs.
PLANT CERT. #. 8-033 Lee PavingCo. ' Nstural Sand
DESIGNED BY John Bonardi .
'SPECIFICATION HDS . :
MARSHALL. 286 °F 4inch 75 Blows o l
/AC SPECIFIC GRAVITY: 1,030
GRADATION OF MAT&RM@ Ugeu
IMATERIAL 78M Scrgs. | Sapg housd | RAP | BLEND oc.
PERCENT 470 |33320 200 8= 0.0 Renge |
2 100.0 100 0 100.0' | 100.0 100 100
112" 1000 100.0 100.61 | 100.0 100 100
1" 100.0 100.0 100.0 100.0 100 100
e 100 0 100.0 100.0 100.0 100 100
173 100.0 100.0 100.0 100.0 100 88-100
IR 84 0 100.0 100.0 100.0 87 90-100
7] 25.0 100.0 100.0 100.0 85 §7-78
18 30 76.0 100.0 100.0 48 38-62
716 _10 53.0 91.0 100.0 37 __| 27-48
#40 1.0 28.0 30.0 100.0 18 14-35
#80 10 18.0 12.0 100.0 10 -16
#200 04 11.8 5.0 85.0 858~ | 4080
ELUT LOSS 6.0 1.0 0.04.0
AGG BS.G 2816 2.832 2.825 2.700 2.824
EFF.S.G.. 2.647
FORMULATIONS
MIX#1 | MIX82 | MIX#3 | MIX#4 | MIX#5 [% RAP /% Virgin' 0/100 |
% ASPHALT (TOTAL) 45 5.0 5,6 8.0 8.6 % AC In RAP:
STABILITY-Ibs 2019 2772 3188 3578111 3488 {% AC from RAP: 0.0
FLOW-1/100 In 8.3 103 130 11.5 1] . 12.2 1% AC Absorption: 0.34
UNIT WEIGHT-Ibs /cu.t 144 6 1455 | 1474 1488 [11.i 148.5 |% ASH: .
LAB SP GR (Marshall) 2318 ] 23 2.382 2.385§ ['f 28380 |TSR % Retained : 81.1 v
MAX SP GR (Rice) 2472 | 2454 2437 2.419),{/12/402 Jignition Fum Calibr.: .
% VOIDS-TOTAL MIX (VTM) 62 50 31 14 .. ];' 0.8 J% AC (Optimum); o
% SOLIDS-TOTAL MiX 83 8 95 0 86 9 988 ' 89.1 _ JRice Specific Gravity: _2Z ¢s¢. |
% EFFECTIVE AC CONTENT 418 468 618 | 568 8.18 JLab Specific Gravity: _2 83/ ]
% BY VOLUME OF AC (EFF.) 94 108 118 i 132 |I- 143 JPercentAirVoids: _ 7o |
% SOLIDS-AGGREGATE 84 4 B4 4 85.0 854 |, 84.8 JParcent VMA: 52 1]
% VOIDS-AGG. (VMA) 158 158 14.9 148 16.2__JPearcant VFA: 7o |
% VOIOS FILLED W/AC (VFA) 803 578 79.9 80.4 94 1 [Stabdllity: _2?“!_}
COMMENTS Flow: (%
DUST/AC Ralio - 172
DESIGNED BY % AC TOTAL. =7- |5e
John Bonardi u i: M, L . % AC trom RAP —
APPROVAL gl /4 I C‘)Z . 2 2—’4 9-23 57 |%Aacaopeo -
1-2



FRBH 83.16.1999 17:20

‘A = ol
0

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION Hip B
RALEIGH, NORTH CARGLINA 27611 L0t

HOT MIX ASPHALT JOB MIX FORMULA

> D o w ar " - -

LEE PAVING COMPANY TYPE MIX: BCBC, TYPE HDB
PITTSBORGy NC Jongﬂlx FORM NO: 96-081-953
EFFECTIVE DATE: 05-22-97
PLANT CERTIFICATION NO: D -0644 anfﬁcr NO¢
COUNTY:

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER . LOCATION/SGURCE MATERIAL BLEND (X)
HAKE STONE MONCURE QUARRY - 67 52.0
WAKE STONE MONCURE QUARRY 78M 10.0
WAKE STONE MONCURE QUARRY SCRGS 25.0
LEE PAVING RAMBEAUT PIT SAND 13.0

TOTAL 100.0%

JMF COMBINED GRADATION ASPHALT CEMENY X(TOT) 4.3
)SIEVE SIZE X PASSING '
------------------- GRADE PG66—22
2" EST ASH 0e3
1 1/2" MAXe SPes GV 2576
1" 100 LABORATORY SPe GVe 20447
374" 95 VOIDS IN TOTAL MIX X 5.0
172" 78 MINe« X COMPACTION 95.0
3/gv MIX TEMPERATURE F. 300
NG. % FLOW (0«01 INe) 12
8 34 STABILITY (LBS.) 1650
16 25 NON STRIP ADDITIVE X 0.50
40 11 MODIFIER %X 000
80 :
NO. 200 4«0
ASPHALT CEMENT SUPPLIER: SPECS.
TACK COAT SUPPLIER : SPECS.
NON-STRIP ADDe SUPPLIER: AD-HERE - ARR-MAZ
MODIFIER SUPPLIER :

COMMENTS: DECREASED AC TO INCREASE VTM BASED ON QA/QC FIELD TEST.

JATE JMF YOUI1Ds

APPROVED BY?
JdeEe« GRADYs JRe.

D.0.3PAVEMENT CONSTRUCTION ENGRe



17090 DB
REVISED 32008 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION MAT FORM 601
MATERIALS AND TESTS UNIT
RALEIGH, NORTH CAROLINA C. C(zbj‘/ cest
REPORT ON MIX DESIGN OF ASPHALT MIXTURE
North Carolina Department Of Transportation MD# 96-081
DATE SAMPLED: - DATE APPROVED: 4-24-96
PROJECT NO.: 6.409010T ASPHALT: ac-20 Citgo-Wilmington
COUNTY: Chatham ADDITIVE: 0,5% AD-here
CONTRACTOR: Lee Paving Wake Stone - Moncure #67 Stone
LANT: Moncure & Pittsboro Wake Stone - Moncure 78-M Stone
IESIGNED BY: NCDOT Wake Stone - Moncure Scrg
SPECIFICATION: HDB .- Rambeaut Sand
*1ARSHALL: 75 Blow - 291F
1»C SPECIFIC GRAVITY: 1.03
GRADATION OF MATERIALS USED
MATERIAL & §7 78-M |Scrg Sand BLEND | TARGET
PERCENT 52 10 25 13
2'
11/2°
1 100 100 100 |
/4° 95 97 90-100
1/2° 57 100 78 67-78
ams* 34 95 100
#4 10 27 98
48 2 4 77 100 34 25-45
#16 1 1 49 91 25 18-34
#40 1 1 27 30 11 11-23
#80
#200 0.7 0.4 11.5 4.5 4,0 3=-5
ELUT. LOSS - - - 4.5 0.6
AGG. B.S.G. 2.77 2.72 12.74 2,59 2,733
EFF S.G.: 2 74q
FORMULATIONS
MIX#1 | MIX#2 | MIX#3 | MIX#4 | MIX#5 % RAP/ % Virgin: 0/100]
. ASPHALT (TOTAL) 4,5 5.0 5.5 6.0 6.5 [% ACin RAP: |
STABILITY-Ibs. 1562 [ 1766 1764 1782 2151 |% AC from RAP:
FLOW-1/100 in. 8.5 12.0 12,3 11,2 111,8 [%ACAbsorpton: _ 0,10 |
UNIT WEIGHT-Ibs./cu.ft. 148.81150,1 | 151,41 152,.31152.6 |[%ASH: 0.3 1|
LAB SP. GR. (Marshall) 2,3841 2,405 | 2,427 | 2,440]2,.445 |TSR % Retamned:
MAX. SP. GR. (Rice) 2.55012.530 | 2.511 | 2.492]2.473 |lgntion Fum. Caiibr.:
% VOIDS-TOTAL MIX (VTM) 6.5 4.9 3.4 2.1 1.1 % AC (Optimum): %co ‘
% SOLIDS-TOTAL MiX 93.5 195,1 96,6 97,9 198,9 JRice Specific Gravty: 2. b3o |
% EFFECTIVE AC CONTENT 4.41 | 4.91 5.41 5,91 16,41 |lab Specific Granty: _2 4o
» BY VOLUME OF AC (EFF.) 10.2 {11.5 12,7 14,0 [15,2 [JPercentAirVods: _  <.o |
% SOLIDS-AGGREGATE 83.3 183.6 83,9 83.9 183,7 [JPercent VMA: - I
% VOIDS-AGG. (VMA) 16,7 116.4 16,1 16,1 116, 4 [JPercent VFA: o |
o VOIDS FILLED W/AC (VFA) 61.1 [ 70,1 78,9 87.0 192,77 JStability: igSo 1
COMMENTS: Flow: L
DUST/AC Ratio: o3& Sz
PESIGNED BY: % AC TOTAL: 5.0
. % AC from RAP: —_
APPROVAL 7 /4 C/gﬁ@ : < : { D-01-4 % AC ADDED:
A
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%10
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LEE PAVING COMPANY

MONCURE s NC

93.16.1999 17:21

<( NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

RALEIGH, NORTH CAROLINA 27611

HOT MIX ASPHALT JOB MIX FORMULA

- G e @ A - -

TYPE MIX: BCBCy TYPE MB
JOB MIX FORM NO: 96-118-052
EFFECYIVE DATE: 01-06-97

PLANT CERTIFICATION NO: B -187 PROQJECT NO?

L
CQUNTY?

AGGREGATE SOURCES AND GBLEND PERCENTAGES

SUPPLIER

WAKE STONE
WAKE STONE
WAKE STONE
LEE PAVING

LOCATION/SOURCE " MATERJAL BLEND (%)
MONCURE QUARRY 45 35.0
MONCURE QUARRY . 86T 2640
MONCURE QUARRY SCRGS 31.0
RAMACAUY PITY SAND 10.0

MF COMBINED GRADATION

TOTAL 100.0%
ASPHALT CEMENT 2(TOT) &e2

SIEVE SIZE X PASSING

------------------- GRADE . PGH4=22
EST ASH 0.5
MAXe SPe GV 24562

2" 100
11/2" 95
1 "
/4" 17
172"
/8"
NQO+. % %3
8 35
16 25
40 12
80
NGQ. 200 4.3

LABORATORY SPe GVe 24434
VOIDS IN TOTAL MIX X 5.0
MINe ¥ COMPACTION 9240
MIX TEMPERATURE Fe 300

FLOW (0«01 IN.) 16
STABILITY (LBS.) 3650
NON STRIP ADDITIVE X 0.50
MODIFIER X 0.00

ASPHALT CEMENT SUPPLIER: SPECS.

TACK COAT SUPPLIE

R

SPECS.

NON-STRIP ADD. SUPPLIER: AD-HERE

MODIFIER SUPPLIER

COMMENTS:

DATE JMF VvOID:

APPROVED BY:
JeEe GRADY) JR.
PAVEMENTY CONSTRUCTION ENGRe.

D-01-5

M ENDRm -
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REVISED 32008 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION MAT FORM 601
) MATERIALS AND TESTS UNIT
RALEIGH, NORTH CAROLINA 370901 e
REPORT ON MIX DESIGN OF ASPHALT MIXTURE
North Carolina Department Of Transportation MD#96-118
IDATE SAMPLED: 3-11-96 DATE APPROVED: 6—F-0h
JROJECT NO.: ©.4090101 ASPHALT: AC-20 Citgo-Wilmington
JOUNTY: Chatham ADDITIVE: 0.5% AD-here
|coNTRACTOR: Lee Paving
WLANT: Moncure & Pittsboro Wake Stone-Moncure #5 Stone
JESIGNED BY: NCDOT Wake Stone-Moncure #67 Stone
SPECIFICATION: HB - Wake Stone-Moncure Scrg
“ARSHALL: 6"-75 Blow-291F Rambeaut Sand
1~C SPECIFIC GRAVITY: 1.03
GRADATION OF MATERIALS USED
{ATERIAL # #67 Scrg Sand BLEND | TARGET
IPERCENT 35 24 31 10
I
. 100 |
e 128 100 100 95-10
{1 38 100 )
i 38 9> 77 68-82
2 It 57
|3/8° 1 34 100
Y 1 10 98 100 43 292-48
3 1 2 77 98 35 26-44
#16 1 1 49 92 75 20-32
#40 1 1 27 30 12 11-20
'80
1-200 U.J5 U./ 11.5 3.7 4. 3 3-5
[ELUT. LOSS - - - 3.7 0.4
3G.B.S.G. Z.33 2.1t |2.174 2.39 2.762
EFF S.G.. 2./00
FORMULATIONS 4
MIX#1 | MIX#2 | MIX#3 | MIX#4 | MIX#5 [%RAP/% Virgn: 0/1100]
~ "ASPHALT (TOTAD) 4.0 4.0 3.V 5.0 6.0 |%ACinRAP:
{STABILITY-Ibs. 3245 3356 | 3/81 411/ 4331 % AC trom RAP:
= OW-1/100 In. 153 16 17 18 20 % AC Absorption: V.04
NIT WEIGHT-Ibs./cu.fl. 150.2] 152.00152.9] 154.0] 154, 7]%ASH: .
|LAB SP. GR (Marshail) 2.607| 2.430] 2.450 1 2.468| Z.479|TSR % Retaned:
"MAX. SP. GR. (Rice) 2,290 Z2.0/0 £.520 | 2.530( Z.>11]lgntion Fum Calibr.:
% VOIDS-TOTAL MIX (VTM) 7.1 5.2 3.9 2.5 1.3 ] AC (Optimum): q:z
% SOLIDS-TOTAL MIX 92.9 94.8 1 96.1 97.5 98 .7 |JRice Specific Gravty: __2.S6 4
to.. EFFECTIVE AC CONTENT 4.0 4.5 5.0 5.5 6.0 __ JLab Specific Grawty: 2 ”3 ~_.‘_u
3Y VOLUME OF AC (EFF) 9.3 10.5 [ 11.8 13.1 14 .3 JPercent Air Voids:
L.~ SOLIDS-AGGREGATE 8BF.6 34.3 1 84.3 84 .4 84 .4 JPercent VMA: -8
% VOIDS-AGG (VMA) 10.5 L>.8 | L2./ 1>.0 1> .0 JPercent VFA: 1 o
s VOIDS FILLED W/AC (VFA) 57.1 66.5175.2 84,0 | 91, 7 jStabity: 250 §
;JOMMENTS. Flow: (o
DUST/AC Ratio 0.91
“SIGNED BY: % AC TOTAL: 4.7
% AC from RAP:
AFPROVAC 2N M &t/‘_y % AC ADDED:

D.oil g



Mix Design and JMF

North Bound

Core Test Section 370902

Superpave Mix with PG 64-22

Surface Course — 12.5 mm
Binder Course — 19.0 mm

Base Course —37.5 mm



%7 o902 -GHJJ*Fsgx

CORRECTED COPY

NORTH CARCLINA DEPARTMENT OF TRANSPORATION
RALEIGH, NORTH CAROLINA 27611

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPANY TYPE MIX: ACBC, TYPE SP 12.5

SANFORD NC JOB MIX FORM NO: 97-442-021
EFFECTIVE DATE: 05-05-897

PLANT CERTIFICATION NO.: B-033 PROJECT NO: 6.549001T
COUNTY: LEE-CHATHAM

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER LOCATION/SOURCE MATERIAL BLEND (%)
MARTIN MARIETTA LEMON SPRINGS QUARRY #67 15.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #78M §5.0
MARTIN MARIETTA LEMON SPRINGS QUARRY REG. SCRGS. 20.0
LEE PAVING COMPANY RAMBEAUT PIT N. SAND 10.0

TOTAL 100.0%

JMF CCMBINED GRADATION *ASPEALT BINDER % (TOT) 5.2
SIEVE SIZE % PASSING

2 " (50.0 mm) GRADE PG 64-22
1 1/2" (37.5 mm) MAX. SP. GR. 2.464

1n (25.0 mm) GYRATORY SP. GR.: Gum@Ny 2.356
3/4" (19.0 mm) 100 VOIDS IN TOTAL MIX % 4.0

1/2" (12.5 mm) 94 VOIDS IN MIN. AGG. %  14.8
3/8" (9.5 mm) 84 VOIDS FILLED W/ASPH & 73

No. 4  (4.75 mm) 43 MIN. % COMPACTION % Gm 92.0

No. 8  (2.36 mm) 29 MIX TEMPERATURE F. 300

No. 16 (1.18 mm) 23 NON-STRIP ADDITIVE % 0.25

No. 30 (0.600 mm) 17 MODIFIER % 0.00

No. 50 (0.300 mm) 9 Nini/Naes/ Naax 8/106/169
No. 100 (0.150 mm) 7

No. 200 (0.075 mm) 4.4

ASPHALT CEMENT SUPPLIER : CITGO WILMINGTON

TACK COAT SUPPLIER . SEACO, COLUMBIA, SC CRS-1

NON-STRIP ADD. SUPPLIER : AD-HERE - ARR MAZ LOF 65-00
COMMENTS :

APPROVED BY:
J. E. GRADY, JR., PE
DATE JMF VOID: D-02-1 pAVEMENT CONSTRUCTION ENGINEER



Ld=1d-1997 U3 SenRM FRUM PeARTIN MARIETTR MAT 'L LHB 70 7T415e9 P.16

MARTIN MARIETTA AGGREGATES

MATERIALS LABORATORY
P.O. BOX 37
GARNER, NC 27529
. mo §7-44%
~ T SUBMITTED: 14-Apr-87 _ 7* DATE APPROVED: 5-9-99
“OMECT NO.: G-54900 7 ASPHALT: Citgo PG64-22
JUNTY: Lee ADDITIVE: Adhere 65-00, .25%
S=rRACTOR:  Lee Paving Company Martin Marietta L. Spnngs  #67mh
_ : Pea Ridge Road Martin Marietta L. Springs #78m
“SIGNED BY: Sam Johnson Martin Marietta L. Spnngs  Scmps
g iCATION: Superpave 12.5mm
TIONS: 8/1068/169 6 inch 292°F Rambeaut Naturai Sang
= SPECIFIC GRAVITY: 1.020 Lee Paving Sanford nes
At MARIETTA LAB NUMBER: 97A7.73§§7 Baqf‘
- AlISSING L. Springs L. Springs L. Springs 0 Natural Sanford Combined
SIEVE (mm) #67m #78m Secrngs 0 Sand Bagfines | Gradation
B | 15% 55% 1 19% | 10% 1% 100%
r 50 | 100.0 100.0 100.0 100.0 100.0 §00.0
1 1/2" | 375 | 100.0 1000 | 1000 100.0 1000 100.0
| 2s.0 100.0 100.0 100.0 100.0 100.0 00.0
~.n. | 18.0 100.0 1000 | 100.0 100.0 100.0 100.0
Cudin. | 125 | 820 99.0 100.0 100.0 100.0 193.8
w Bin. | 95 300 80.0 100.0 100.0 1000 184.0
| 475 | 5.2 230 8.0 89.9 1000 U3z
.#8 | 238 | 21 4.0 830 | 99.7 1000 | R29.3
16 | 118 | 1.5 3.0 57.0 94.0 100.0 23.1
30 | 0.600 | 1.0 1 20 _40.0 70.0 1000 18.9
50 | 0.300 | 10 1.0 270 22.0 1000 | 9.0
200 | 0150 | 08 1.0 19.0 12.0 1000 6.5
00 | o075 06 | 05 13.0 ] 66 | g50 4.4
B sr Buik Dry - 2.654 - 2.631 2.639 2.574 2.700 3.631
: Gr. Apparent 2.708 2.694 2.680 2.640 2.700 2.688
o3 man Y%(water) 0.70 0.90 g6d 087 - 1.0 ]
="AC Content 5.02% e (mlﬁal).z, - RICE EFFECTIVE. 2.667
- Rice Effective ;g;: 28 . Volumetric at N desian ) B
ARHALT .....WM J  467% 517% 5.67% 6.17% |% AC Absorp.
=it Gravity BESzaenrEs] 2354 | 2384 2.372 2.375 ase%
=~ Specific Gravity _  BEm24b8sE 2483 2.485 | 2447 | 2.429  |RAP ifformaton
i leight - PreAd7i3ise] 1469 147.5 148 0 148 2 |%Acihrap
S8lds Total Mix ’ A= 0886%ms] 94.8% | 95.9% 97.0% | 97.8% 0.0
Voids Total Mix = .LAW'::: 52% 41% 3.0% 2.2%  |%aciromrap
bfffolume of AC s104%E:] 9.4% | 106% 11.8% 13.0% lo.0
s#lds of Agg. Only | mips3%t]  853% | 85.39 85 1% 84 8% | Tensite Strength
Voids of Agg. Only b 14.8%=]  14.7% 14.8% 14 9% 15 3%
V@llls Filled w/Aspn Zen70 4% | 64 6% 72.3% 79.6% 85 5% % lsgha(t
o lliac [ 72:0.98%...]  108% 0.96% 0 87% 0 79% |
F A AC AC CONTENT j B 52%: 413% | 463% 513% | 5863% %Acmu =
Nt (%Gmm) 8 52286, m: il 858% 86.5% 872% | 877% |[Rice Gr
aejibn (%Gmm) 106 2 85.6%: -* 94.8% ~ 95.9% 37 0% 97 8% |uboen:
mﬂxrhum (%Gmm) 169 e 96 0% | 97 3% 9B.3% S9 1% AIr Vouds®
-'m"ﬁ By: )/ // 7 Comments: VMA i
it &_o'ﬁio*_—_ SE=46 CAA=100/100 VFA'_
o :d B FAA=47 OusvAC:Q.
A Y Omcv«.«@@_._ 5,567 |t o B P20
D-UZ-Z



o1 - S
°TFor vl CORRECTED" COPY

NORTH CAROLINA DEPARTMENT OF TRANSPORATION
RALEIGH, NORTH CAROLINA 27611

H
SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA
LEE PAVING COMPANY TYPE MIX: ACBC, TYPE SP 19.0
SANFORD NC JOB MIX FORM NO: 97-441-021
EFFECTIVE DATE: 05-09-97
PLANT CERTIFICATION NO.: B-033 PROJECT NO: 6.549001T
COUNTY : LEE -CHATHAM
AGGREGATE SOURCES AND BLEND PERCENTAGES
SUPPLIER LOCATION/SOURCE MATERIAL QLEND (%)
MARTIN MARIETTA LEMON SPRINGS QUARRY #67 50.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #78M 22.0
MARTIN MARIETTA LEMON SPRINGS QUARRY REG. SCRGS. 18.0
LEE PAVING COMPANY RAMBEAUT PIT N. SAND 10.0

JMF COMBINED GRADATION

SIEVE SIZE
2 (50.
11/2" (37.
in (25.
3/4n (1s9.
1/2" (12.
3/8" (S.
No. 4 (4.
No. 8 (2.
No. 16 (1.
No. 30 (O.
No. 50 (0.
No. 100 (O.
No. 200 (O.

TOTAL 100.0%

*ASPHALT BINDER % (TOT) 4.7
% PASSING
0 mm) GRADE PG 64-22
5 mm) MAX. SP. GR. 2.483
0 mm) 100 GYRATORY SP. GR.: Gu(@Ng 2.384
0 mm) 99 VOIDS IN TOTAL MIX % 4.0
S mm) 80 VOIDS IN MIN. AGG. % 14.0
5 rmm) 62 VOIDS FILLED W/ASPH % 70
75 mm) 35 MIN. % COMPACTION % Gm 82.0
36 mm) 27 MIX TEMPERATURE F. 300
18 mm) 22 NON-STRIP ADDITIVE % 0.25
600 rmm) 16 MODIFIER % 0.00
300 mm) 9 Nini/Naes/ Nmax 8/106/169
150 mm) 6
075 mm) 4.2

ASPHALT CEMENT SUPPLIER : CITGO WILMINGTON
TACK CCAT SUPPLIER : SEACO, COLUMBIA, SC CRS-1
NON-STRIP ADD. SUPPLIER : AD-HERE - ARR MAZ LOF 65-00

COMMENTS :
APPROVED BY:
J. E. GRADY, JR., PE
DATE JMF VOID: PAVEMENT CONSTRUCTION ENGINEER

D-02-3



MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

P.0.BOX 37 -
GARNER,NC 27628 =~ ° &
moO4GT- Y|
JALE SUBMITTED: 14-Apr-97 DATE APPROVED: -7l G
>HRJECT NO.: G. 545007 T ASPHALT: Citgo PG84-22
:!NTY: Lee ADDITIVE: Adhere 65-00, .25%
z CTOR' Lee Paving Company Martin Manetta L Spangs #7
e Pea Ridge Road Martin Marietta L Spangs #78
IGNED BY: Sam Johnson Martin Manetta L. Senngs Sﬂﬂps
SPjC!FICATION. Superpave 19.0mm
G TIONS: 8/106/169 8 inch 292" F |Rambeaut Natrual San
Av oPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
MARTIN MARIETTA LAB NUMBER: 97A.331 |
¢ SSING L Springs L, Springs L. Springs [ Natrual Sanford Combined
«EVE (mm) 867 #78 Scmys 0 Sand Bagfines Gradation
50% 22% 17% 10% 1% 100%
r 100.0 100.0 100.0 100.0 100.0 100.0
RIFS 37.5 100.0 100.0 100.0 100.0 100.0 100.0
1in. 25.0 100.0 100.0 100.0 100.0 100.0 100.0
¢ n. 19.0 98.0 100.0 100.0 100.0 100.0 89.0
S2in. 12.5 61.0 99.0 100.0 100.0 100.0 B0.3
/8 1n. 9.5 29.0 50.0 100.0 100.0 100.0 B2.3
T 4.75 5.0 23.0 99.0 9.9 160.0 B5.4
43 2.36 2.0 4.0 83.0 99.7 100.0 27.0
#18 1.18 15 3.0 57.0 94.0 100.0 21.5
T %30 0.600 1.0 2.0 40.0 70.0 100 0 5.7
- Tas0 0.300 1.0 1.0 27.0 220 100.0 18.5
2100 0.150 0.8 1.0 19.0 12.0 100.0 8.1
#200 0.075 0.6 0.5 13.0 | 8.8 95.0 4.2
SEGr. Bulk Ory 2.654 2.631 2.639 2.574 2.700 2639
|Sp. Gr. Apparem 2.705 2694 2.680 2.640 2.700 2692
|AJRorotion. %(water): 0.70 0.0 0.80 0.97 10 |
il AC Cantent. 4.48% ,;a;;mm' i RICE EFFECTIVE. 2.669
Rice Effecove; eorgBbiares Volumetnc at N design !
B SPRALT R 4.10% | 4.60% 5.10% S60% % AG Absorp.
éuﬁc Gravity E:".'..‘ZSB;E:.“;:: 2.355 2.380 2.384 2.387 45%
iMax. Specific Gravity ’;%‘32;4,&875«_?3 2.506 i 2.487 2.468 2.451 RAP ltlifomoon
Weiant ‘“’”"3‘48‘5‘3:7- 148.3 148.5 1& 149 6 % AC In RAP-
olids Total Mix ‘meggg:_.;.:: 94.0% 95.7% 97.0% 97.8% 10.0
“% Voids Tatal Mix zz::;t&t..-_m: 6.0% 4 3% 1.0% 2.2% _ |%Ac L’em RAP
‘Yady Volume of AC 9:63{'&5«-""-'7"“¢ 8.3% 9.8% 10.8% 12.0% l0.0
ofids of Agg. Only F‘;‘:&.&Z&&f@e 85.8% 86.1% 86.2% 85.8% Tensile Strength
% Voids of Agg. Only ERTPEBUEE] 14 4% 13.8% 13.9% 14 2% 1
. oids Filled w/Ason Cad T R e e 58.2% 69.1% 78.1% 84 6% % Asphalt
@sw\c E=ETaesE  1.16% | 1.02% 0.91% 0.82% |
! AC CONTENT e R00% =] 365% | 4.15% 4 65% 5.15% _ |%AC(Des.e’/
N intial (%Gmm) 8 l===gei =] 855% | 868% | 87.4% | B87.9% |Rice er
vh esian (%Gmm) 106 o il Dy et g4 0% | 95.7% | 97.0% ! 97 8% Lab Gn
naximum (%Gmum) 169, | == Ot e 95.2% | 9870% | 98.3% | 99.2% A Vouds:
’Des@ned 8y: J %\—/ Comments VMA- |
Qt SE=50 CAA=100/1C0 VFA_i |
weda B FAA=47 Duwm:&fg
{ v [ /4 MZ( S- 7- 77 Fiat ana Eong =0 !

D-02-4
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
RALEIGH, NORTH CAROLINA 27611

ESuy F-N XN CORRECTED COPY

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPNAY TYPE MIX: ACBC, TYPE SP 37.5
SANFFORD, NC JOB MIX FORM NO.: S97-440-021

EFFECTIVE DATE: 05-08-97
PLANT CERTIFICATION NO.: B-033 PROJECT NO.: 6.548001T

COUNTY: LEE-CHATHAM

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER LOCATION/SOURCE MATERIAL BLEND $%
MARTIN MARIETTA LEMON SPRINGS QUARRY #4 20.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #5 31.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #67 15.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #78m 11.0
MARTIN MARIETTA LEMON SPRINGS QUARRY R.SCRGS. 23.0

TOTAL 100.0%
JMF COMBINED GRADATION *ASPHALT BINDER % (TOT) 4.5
SIEVE SIZE % PASSING
2" (50.0 mm) 100 GRADE PG 64-22
1172 (37.5 mm) 99 MAX SP. GR. 2.487
SRR (25.0 mm) 89 GYRATORY SP. GR.: Gmp@Na 2.388
3/4" (19.0 mm) 68 VOIDS IN TOTAL MIX % 4.0
1/2v (12.5 mm) 46 VOIDS IN MIN. AGG. % 14.2
3/8" (9.5 mm) 39 VOIDS FILED W/ASPH % 70
No. 4 (4.75 mm) 27 MIN. % COMPACTICN % Gmm 92.0
No. 8 (2.36 mm) 21 MIX TEMPERATURE F. 300
No. 16 (1.18 mm) 15 NON-STRIP ADDITIVE % 0.25
No. 30 (0.600 mm) 11 MODIFIER % 0.00
No. 50 (0.300 mm) 8 Nint/Ndes/Nmax 8/106/169
No. 100 (0.150 mm) 6
No. 200 (0.075 mm) 4.2

CITGO WILMINGTON
SEACO, COLUMRBIA, SC CRS-1
ARR-MAZ AD-HERE LOF 65-00

ASPHALT CEMENT SUPPLIER:
TACK COAT SUPPLIER
NON-STRIP ADD. SUPPLIER:
COMMENTS :

APPROVED BY:

J. E. GRADY, JR.

PAVEMENT CONSTRUCTION ENGR.
D-02-5

DATE JMF VOID:



24-14-1997 09:48AM FROM MARTIN MARIETTA MAT’'L LAB

T0

MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

P.O. BOX 37

GARNER, NC 27529

7741569

P.82
/7

V_B_ESUBMWTED: 14-Apr-97 DATE APPROVED: 2 O G777 -4 «f O,
PROJECTNO.. G.54990/T ASPHALT: Citgo PG64-22 |
COUNTY: Lee - Ch ot A ADDITIVE: Adhere LOF es-oo.l .25%
CEINTRACTOR: Lee Paving Company Martin Manetta L. Springs . |
PERNT: Pea Ridge Road Martin Marietta L. Springs #5 |
DESIGNED BY: Sam Johnson Martin Marietta L. Springs n-z l
IFICATION: Superpave 37.5mm Martin Marietta L. Springs
\TIONS. 8/108/169 6 inch 292*F Martin Marietta L Spangs Reg cmgs
AC SPECIFIC GRAVITY: 1.030 Lee Paving Senford Baqflnes
TIN MARIETTA LAB NUMBER: 97A.338
ASSING L. 8prings L. 8prings L. Springs L.8prings | L.Springs | Sanford COinbined
SIEVE {mm) 4 #5 #67 #78m Reg.Scmngs | Bagfines Gradation
20% 31% 15% 11% 22% 1% 100%
ES 50 100.0 100.0 100.0 100.0 \ 100.0 100.0 100.0
RS 7.8 89.0 100.0 1000 190.0 } 100.0 100.0 9.8
tin. 25.0 50.0 98.0 1000 [ 160.0 / 100.0 100.0 88.8
3/4 in, 19.0 14.0 52.0 sgjo_/ 1000 |/ 100.0 100.0 B87.6
[ 12in. 12.5 A0 5.0 810/ 830 _{ 100.0 100.0 #5.8
. 38in. 9.5 /20 3.0 9.0 80.0_ 100.0 100.0 38.6
#4 4.75 / 1.0 L, 20 \slo 23.0 |\ 99.0 100.0 26.9
" T#8 236 |/ 1.0 {14 lo 40 \ 83.0 100.0 20.5
- T#18 118 |/ 1.0 [ 1.0 5 30 |\ 570 100.0 14.6
- W0 0600 1 1.0 1. 1) 2.0 ~ 40.0 100.0 n0.7
|| #50 0.300/ 1.0 \ 1.p 1.9 1.0 \ 27.0 100.0 1.7
#100 0.15¢ 0.8 \_a6 0.8' 1.0 \ 19.0 100.0 5.8
T [#200 0.075 0.4 0.4 0.8 0.5 ' 13.0 85.0 4.2
[SE™Gr. Bulk Dry 2.670 2.668 2.654 2.831 \2.639 2.700 2656
Sp, Gr. Apparent K_/{;S 2.710 2.705 2.694 2.680 2.700 2.702
itrpﬂon. % (water): 0.50 0.60 0.70 0.90 0.60 1.00 '
i3l AC Content: 353%  onjtal R RICE EFFECTIVE: 4 865
Rice Effoctive: % _éﬁ@’.ﬁ‘.::' Volumetric at N desiqn
;%ISPHALT Ea53%EE  3.40% 3.90% 4.40% 490% % Aa Absarp.
|SH¥lcific Gravity 12,803 250 2,355 2.376 2.383 2.390 13%
‘Max. Specific Gravity P 2817055 2.529 2.510 2.491 2.473 RAP Information
U Weight BEZrA49'G:r| 147.0 148.2 148.7 149.1 % ac lh RaP:
':°;='ohds Total Mix 95 %% 93.1% 94.7% 95.7% 96.6% 0.0
% Voids Total Mix ‘i‘f«‘-‘-""l-#:ﬂ%ﬁ—iﬂ 6.9% 53% 4.3% 3.4% % AC from RAP
¢ “Jolume of AC g% 7.5% 8.7% 9.9% 1.1% 0.0
k ds of Agg. Only A% 85.7% 86.0% 85.8% 85.6% | Tensis Svength
% Voids of Agg. Only Sowed R 'i,/w{.: 14.3% 14.0% 14.2% 14.4% i
% gioids Filled w/Asph &1?82' """ 52.2% 62.0% 89.8% 76.7% % Asghalt
% st/AC w::fw‘tﬁ%; "4, 1.27% 1.10% 0.87% 0.87% |
EjF AC CONTENT [ ==3.51%%] 327% 377% 4.27% 4.77% _ |%AC(Des ). ﬁﬂ
N gbial (%Gmm) 8 588 5% "] 83.4% 84.7% 85.0% 85.8% Rice GI-
_h' iign (%Gmm) 108 P DB 196 e 893.1% 94.7% 85.7% 86.6% Lab Gri-
_ximum  (%Gmom) 168 986%. ]  94.6% 96.3% 97 3% 98.4% |ar vﬁk-
Deszgned By: Comments: [VMA:_|
y/{),M M,\.___ FAA=50 CAA=100/100 VFA:
. SE=60 DusvAL Q.16

/ed By: J, /

Flat and Elong;@5:1=0

/% 5/¢/7

‘" D-02-6



Mix Design and JMF

North Bound

Core Test Section 370903

Alternate Superpave Mix with PG 70-22

Surface Course — 12.5 mm
Binder Course — 19.0 mm

Base Course —37.5 mm



NORTHE CAROLINA DEPARTMENT OF TRANSPORTATION f%ézaéﬁ;

RALEIGE, NORTHE CAROLINA 27611

%7oqo%

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPNAY

SANFORD, NC

PLANT CERTIFICATION NO.:

TIPE MIX:

JOB MIX FORM NO.:

EFFECTIVE DATE:
B~033 PROJECT NO.:

COUNTY:

ACSC, TYPE SP 12.5
97-493-021
06-05-97
6.549001T

LEE~-CHATHAM

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER
MARTIN MARIETTA
MARTIN MARIETTA
MARTIN MARIETTA
LEE PAVING CO.

LOCATION/SOURCE MATERIAL
LEMON SPRINGS QUARRY #67M
LEMON SPRINGS QUARRY #78M

LEMON SPRINGS QUARRY SCRGS.
RAMBEAUT N.SAND

TOTAL

JME COMBINED GRADATION

SIEVE SIZE % PASSING
2" (50.0 mm) 100
11/2" (37.5 mm) 100
1" (25.0 mm) 100
3/4" (19.0 mm) 100
1/2" (12.5 mm) 94
3/8" (9.5 mm) 84
No. 4 (4.75 mm) 43
No. 8 (2.36 mm) 29
No. 16 (1.18 mm) 23
No. 30 (0.600 mm) 17
No. 50 (0.300 mm) 9
Ne. 100 (0.150 mm) 7
No. 200 (0.075 mm) 4.4

ASPHALT CEMENT SUPPLIER:

*ASPHALT BINDER % (TOT)

GRADE
MAX SP. GR.

GYRATORY SP. GR.: Gmn@Na
VOIDS IN TOTAL MIX &%
VOIDS IN MIN. AGG. %
VOIDS FILED W/ASPE &%
MIN. % COMPACTION % Gma
MIX TEMPERATURE F.
NON-STRIP ADDITIVE %
MODIFIER %

NLm/Nd.s/me

CITGO WILMINGTON

TACK COAT SUPPLIER

NON~STRIP ADD. SUPPLIER:
"CORRECTED COPY"

COMMENTS :

DATE JMF VOID:

SEACO, COLUMBIA, SC CRS-1

ARR-MAZ AD-HERE LOF 65-00

Correction on MAX SP. GR.
APPROVED BY:

J. E. GRADY, JR.

~-BLEND %

i5.0
55.0
20.0
10.0

100.0%
S.1

PG 70-22
2.468
2.369
4.0

14.8

72

92.0
315

0.25
0.00
8/106/169

D-BANEMENT CONSTRUCTION ENGR.

D.o3y



MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

GARNER, NC 27529

P.O. BOX 37

4709 o

Verification mDI7-493

DAE SUBMITTED: 2-May-97 DATE APPROVED:
rApJECT NO.: ASPHALT. Citgo PG70-22
COUNTY" Lee ADDITIVE: Adhere 65-00, .25%
C@INTRACTOR: Lee Paving Company Martin Manetta L.Spnngs  #87m
PUENT. Pea Ridge Road Martin Manetta L. Springs  #78m
DESIGNED BY: Sam Johnson Martin Marietta L. Spnngs Semgs
SHECIFICATION: Superpave 12.5mm Mix 166" C
G‘ATIONS: 8/106/169 6inch  Comp. 153" |Rambeaut Natural Sand
AC SPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
MERTIN MARIETTA LAB NUMBER: 97A.411
°iASSING L. Springs L. Springs L Springs 0 Natural Sanford Combined
SIEVE (mm) #67m #78m Scmgs 0 Sand Bagfines Gradation
B 15% 55% - 19% 10% 1% 100%
S 50 100.0 100.0 100.0 100.0 100.0 100.0
: 11/2° 37.5 100.0 100.0 100.0 100.0 100.0 100.0
n. 25.0 100.0 100.0 100.0 100.0 100.0 100.0
4.1n. 19.0 100.0 100.0 100.0 100.0 100.0 100.0
- 120, 12.5 62.0 99.0 100.0 100.0 100.0 93.8
™ 38n 9.5 30.0 90.0 100.0 100.0 100.0 84.0
. #4 4.75 52 23.0 99.0 99.9 100.0 43.2
T8 2.36 2.1 4.0 83.0 99.7 100.0 29.3
EGE 1.18 1.5 3.0 57.0 94.0 100.0 23.1
#30 0.600 1.0 2.0 40.0 70.0 100.0 18.9
L #50 0.300 1.0 1.0 27.0 22.0 1000 9.0
#100 0.150 0.8 1.0 19.0 12.0 100.0 8.5
#200 0.075 0.6 0.5 13.0 6.6 95.0 4.4
-:Sp. Gr. Sulk Dry 2.654 2.631 2.639 2.574 2.700 2.631
r. Apparent 2.705 2.694 2.680 2.640 2.700 2.688
vtion. %(water) 0.70 0.90 0.60 0.97 10
Intal AC Content: 5.02% (intial) RICE EFFECTIVE. 2.668
Rice Effective 2.664 Volumetric at N design
PHALT 5.02% 4.70% 5.20% 5.70% 6.20% % AC Absorp.
Specific Gravity 2.360 #Div/0! 2.359 #DIV/0! #DIvV/O! 0.55%
. Specific Gravity 2.468 2.483 2.465 2.447 2.429 RAP informauon
Weight 147.3 #DIV/0! 147 2 #DIV/0! #DIV/0! % AC in RAP
% Solds Total Mix 95.6% #DIV/01 95.7% #DiIv/O! #DIv/0! 0.0
%@/ oids Total Mix 4.4% #DIV/0! 4 3% #0D1V/0! #DIVv/0! % AC from RAP
°‘y Volume of AC 10.4% #DIV/0! 10.6% #01IV/O! #D1v/0! 0.0
% Sohds of Agg Cnly 85.3% #DIv/Q! 85.1% #DIV/0! #DIv/O! Tensiie Strength
4 0ids of Agg Only 14.8% #DIV/O! 15 0% #Div/0! #DIv/0!
°i0ld$ Filed w/Asph 70.4% #DIV/O! 71 4% #DIV/Q! #D1V/0! % Asphalt
%Dust/AC 0.98% 107% 0.96% 0 86% 0.79%
=77 AC CONTENT 4.52% 4 15% 4 65% 515% 565% %AC(Des ) _____
\ il (%Gmm) 8 86.7% #DIv/Ot 86 0% #DiIvV/O! #0iIv/Q! Rice Gr
N gesign (% Gmm) 106 95.6% #DIV/Q! 95 7% #DIV/Q! #DIvV/IQ! Lab Gr
aximum (% Gmm) 189 96.9% #0OIV/Qt | 97 0% | #Div/iQv | #DIvV/O! Air Voids
%neo By | e / . Comments: VMA
//Q M = e — SE=46 CAA=100/100 va___ |
Approved By / FAA=47 DusvAC ___
D-03-3Fjat and Elong =0
N D.o3.-2 MLR-10 (397




MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

-—

P.0. BOX 37 Si=03,
GARNER, NC 27529 M lowe o 212 9 e
moqT7- 493
DAIFE SUBMITTED: 29-May-97 DATE APPROVED: 6-2-97
> JECT NO.: ASPHALT: Citgo PG70-22
COUNTY: Lee ADDITIVE: Adhere 65-00, .25%
...QTRACTOR Lee Paving Company Martin Marietta L. Springs #87m
'i'T Pea Ridge Road Martin Marietta L. Springs  #78m
DESIGNED BY: Sam Johnson Martin Manetta L. Springs Scmgs
SRECIFICATION: Superpave 12.5mm Mix 166*C
TIONS: 8/106/169 6 inch Comp. 153*C|Rambeaut Natural Sand
AC SPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
“*~=TIN MARIETTA LAB NUMBER: 97A.411
°7'ASSING L Springs | L. Springs L. Springs 0o Natural Sanford Combined
SIEVE (mm) #67m #78m Scrngs 0 Sand Bagfines Gradation
- [ 15% 55% ~ 19% 10% 1% 100%
2 | s0 | 100.0 100.0 100.0 100.0 100.0 100.0
o 375 100.0 100.0 100.0 _ 100.0 100.0 100.0
1in. 25.0 100.0 100.0 100.0 100.0 100.0 100.0
- Y4 19.0 100.0 100.0 100.0 ” ~100.0 100.0 100.0
2. | 12 5 | 62.0 99.0 100.0 100.0 100.0 93.8
8in. | | 300 | s00 100.0 100.0 100.0 84.0
. #a i 4 75 5.2 23.0 99.0 99.9 100.0 43.2
#8 | 2.36 21 40 83.0 99.7 100.0 293
#16 | 118 | 1.5 3.0 57.0 - 940 | 1000 231
 #30 | 0.600 | 1.0 20 ~ 40.0 70.0 100.0 _16.9
#50 | 0.300 | 1.0 1.0 2720 | 220 100.0 9.0
#100 | 0150 | o8 1.0 19.0 12.0 100.0 8.5
_#200 | 0075 | 06 0.5 13.0 | 6.6 95.0 4.4
3p. Gr. Bulk Dry - 2654 2631 2.639 2.574 2.700 2631
:mﬁr. Apparent 2.705 2.694 2.680 2.640 2.700 2.688
Atgbrotion, %(watery 0.70 0.90 060 0.97 10
Intial AC Content: 502% (initial) B RICE EFFECTIVE. 2.667
Rice Effective 2.664 Volumetric at N design
%[SPHALT 5.02% - 467% 5147% | 567% | 6.17% |% AC Absorp.
Specific Gravity 2.360 - 2.354 2.364 2372 2.375 0.54%
Mg Spe’a??c;rav.ty """" 2.468 2.483 | 2.465 2.447 2 429 RAP Informaton
Ul weignt ] 147.3 1469 1475 148 0 1482 |waAcinraP
% Solids Total Mix 95.6% 94 8% 95.9% - 97 0% 97 8% 0.0
%adoids Total Mix | 44% 5.2% 4.1% 30% | 22% _ |%ACtomRAP
%] volume of AC 10.4% 9.4% 10.6% 118% | 130% 0.0
% Solids of Agg. Only 853% | 853% | 85.3% 85.1% 84 8% | Tensile Strength
% dords of Agg. Only 14 8% 14 7% 14.8% 14 9% 15 3%
%JJods Filled w/Asph 70.4% 64 6% 72.3% ~ 796% | 855% % Asphait
%0OusvVAC ) 0.98% 108% 0 96% 087% | 079%
ERE AC CONTENT 4.52% 4 13% 4 63% 513% | 563% |%AC(Des ) 5./
N Jal (%Gmm) 8  86.7% | 858% 86 5% 872% | 877% |ReceGr_____
N ®8sign (%Gmm) 106 95.6% 948% | 959% 970% | 978% |LabGr
N maximum (%Gmm) 169 96.9% 96 0% | 973% 983% | 991% |Arvods
odillaned By ,4& ) a/ Comments: VMA
! Cheh SE=46 CAA=100/100 VFA |
Approved B FAA=47 DusvAC Q-+ %
” o A OQQOG‘/\_«Q k (-2 lat and Elong.=0
) D.o2.3 MLR-10 (¥97)




MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

GARNER, NC 27529

P.0. BOX 37

27090
Veri fication mDI7 452

DALE SUBMITTED: 2-May-97 DATE APPROVED:

pAR ECT NO.: ASPHALT: Citgo PG70-22

CUuUNTY: Lee ADDITIVE: Adhere 65-00, .25%

CQNTRACTOR: Lee Paving Company Martin Manetta L. Springs #87

PI\JT: Pea Ridge Road Martin Manetta L. Spnngs #78

DESIGNED BY: Sam Johnson Martin Marietta L. Springs Scmgs

SPECIFICATION: Superpave 19.0mm Mix 166" C

GiATIONS: 8/106/169 6 inch Comp. 153* |Rambeaut Natrual Sand

ACSPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines

MARTIN MARIETTA LAB NUMBER: 97A.410
ASSING L Springs L Springs L. Springs 0 Natrual Sanford Combined
IEVE (mm) #67 #78 scrngs 0 Sand Bagfines Gradation

. 50% 22% - 17% 10% 1% 100%

) 2" 50 100.0 100.0 100.0 100.0 100.0 100.0
112" 375 100.0 100.0 100.0 100.0 100.0 100.0
11n. 25.0 100.0 100.0 100.0 100.0 100.0 100.0
34 . 19.0 98.0 100.0 100.0 100.0 100.0 99.0

CM2in. ] 125 61.0 99.0 100.0 100.0 100.0 80.3
_3/8m. | 9.5 29.0 90.0 100.0 100.0 100.0 62.3
#4 | 475 5.0 23.0 99.0 99.9 100.0 354

#8 2.36 2.0 4.0 83.0 99.7 100.0 27.0

T #6 1.18 1.5 3.0 57.0 94.0 100.0 21.5

_ #30 0.600 1.0 2.0 40.0 70.0 100.0 15.7

| #50 0.300 1.0 1.0 27.0 22.0 100.0 8.5
#100 0.150 0.8 1.0 19.0 12.0 100.0 6.1

200 0075 0.6 0.5 13.0 6.6 95.0 4.2

wp. al. Bulk Dry 2.654 2.631 2.639 2.574 2.700 2.639

S Gr Apparent 2.705 2.694 2.680 2.640 2.700 2.692

i‘:rotlon, %(water) 0.70 0.90 0.60 0.97 10

Infial AC Content 4.48% (initsal) RICE EFFECTIVE. 2.667

Rice Effective 2.665 Volumetric at N design

z!§PHALT 4 48% 420% | 4.70% 5.20% 5.70% % AC Absorp.

Specific Gravity 2.381 #DIV/0! 2.391 #DIV/0! #DIv/0l 0.42%

Max. Specific Gravity 2.488 2.500 2.482 2.463 2.446 RAP information

' Jeight 148.5 #DIV/Q! 149 2 #DIV/0! #DIV/0!  ]% AC in RAP

o wuids Total Mix 95.7% #DIV/Q! 96 3% #DIV/0! #DIV/OY 0.0

% Voids Total Mix 4.3% #DIV/0! 3.7% #DIv/Ot #Div/0t % AC from RAP
*Volume of AC 9.5% #D1V/0! 9.9% #DIV/0! #D1iv/0! 0.0

_% wolids of Agg. Only 86.2% #DIV/O! 86 4% #DIV/0! #DIV/O! Tensie Strength

% Vnds of Agg. Only 43.8% #DIv/O! 13.7% #DIV/0! #DIv/0!

as Filed w/Asph 68.7% #0Iv/Qt | 73.1% #D1V/0! #D1Vv/0! % Asphait

meu /AC 1.03% 112% | 0.99% 0 88% 0.80%

EFE AC CONTENT 4.09% 3.78% | 4 28% 4 78% 528% %AC(Des ) ____
ual (%Gmm) 8 86.7% #DIv/QY 86 9% #0DIv/or | #DIv/O! Rice Gr

N®@esian (% Gmm) 106 95.7% #DIV/iQ! | 96 3% #0IV/Q! #DI1V/Q! Lab Gr

N maximum (%Gmm) A69 - 97.0% #DIV/IOY | 97 7% #DIviQr | #DIv/O! AIr Voids

.lgned By: / Comments: VMA
/ VA _,& Y U S SE=50 CAA=100/100 VFA
Approved By FAA=47 DusvAaC ___
i D-03-4Flat ana Eong =0

D.o3-4




MAKIIN MARIET TA AGGREGATES

MATERIALS LABORATORY
P.0. BOX 37

GARNER, NC 27523

Mo G747

DATE SUSMITTED 29-May-97 DATE APPROVED: G -2-57
~RSJECT NO.. G- s¢500/ T ASPHALT: Citgo PG70-22
2 Ty ee ADDITIVE. Adhere £5-00, .25%
CONTRACTOR- Lee Paving Company Martin Manetta L. Spnngs #67
lgaNT Pea Ridge Road Martin Marietta L Sonngs #78
DIIGNED Y Sam Johnson Martin Manetta L Spnngs Scmgs
SPECIF'CATION: Superpave 19.0mm Mix 165*C
GEKATIONS. 8/106/169 6 inch Comp. 153*C|Rambeaut Natrual Sand
A PECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
MARTIN MARIETTA LAB NUMBER:  97A.410 -
~ T S3ING L. Springs L Springs L Springs 0 Natrual Sanford Combined
. EuE (mm) #67 #78 Scrngs 0 Sand Bagfines Gradation
) B 50% 2% 17% i 10% 1% 100%
T [ 30 1000 100.0 100.0 100.0 100.0 100.0
112" | 375 100.0 100.0 100.0 ~100.0 100.0 100.0
ta ] 250 | 1000 100.0 100.0 100.0 100.0 100.0
4 | 19.0 38.0 | 1000 100.0 100.0 100.0 99.0
T1In | 125 61.0 99.0 100.0 100.0 100.0 80.3
WS n | 95 29.0 90.0 100.0 ~100.0 100.0 62.3
22 | 475 5.0 23.0 990 - 99.9 100.0 35.4
2 | 236 20 | 40 830 99.7 100.0 27.0
#5118 1.5 3.0 570 940 100.0 21.5
_ ®3 | 0.600 | 1.0 [ 2.0 40.0 70.0 100.0 15.7
#50 | 0300 ) 10 i 10 270 22.0 100.0 8.5
#1320 | 0150 | 08 | 10 190 12.0 1000 6.1
#36 ] 0075 | 06 | 0.5 13.0 6.6 950 42
Sp. Gi Zulk Dry 2.354 2.631 2.639 2.574 2.700 - 2.839
SmGr -oparent 2.705 2.694 2.680 2.540 2.700 2.592
Arrr".n, %(water) 070 090 060 097 10
Intial AC Content 4 48% (mtialy RICE EFFECTIVE. 2.669
Rice Zfective 2.665 Volumetric at N design
% @EF~ALT ) | 448% 4.10% 460% | 5.10% "560% |% AC Absorp.
Specite ravity 2.381 ©2.355 2.380 2394 | 2397 0.45%
vy <. <nc Graviy 2.488  2.506 2.487 2.469 2.451  |RAP Informaton
Ul nt ] 148.5 | 1469 148 5 1494 | 1455  |wacinrap
% Soli's Total Mix 95.7% 94 0% 95.7% 97 0% 97 8% 0.0
% iz “otal Mix ) i 4.3% 6 0% 4 3% 30% 22%  |%AcC from RAP
%8\ ime of AC 9 5% 8 3% 96% 10 8% 12 0% 00
Lip{x .5t Aag Onlv 86.2% 85 6% 86 1% 86 2% 85 8% | Tensie Strena:h
% ey ~f Aag Only B 13.8% 14 4% 13.9% 13.9% 14 2%
on(u * Zilled w/Asph 63.7% 58 2% 69 1% 78 1% 84 6% %_Asohalt
Yoot A7 | 1.03% 116% 102% 0.91% 0 82% ]
Ej AC TONTENT 4.09% 3 65% 4 15% 4 65% 515%  |%AC(Des 4~7
Imlill (% Gmm) 8 86.7% 85 5% 86 8% 87 4% 87 3% Rice Gr
N e (%Gmm) 106 95.7% 94 0% 35.7% 37 0% 97 8% _ |Lab Gr
< fpxe M (%Gam) 189 - 97.0% 95 2% 97 0% 98 3% 99 2%  |Ar Voas
1eMgnes 3y % // / Comments: VMA
1l 1. Doz s SE=50 CAA=100/100 VFA
- FAA=47 DusvAC 0_:Z€

Ap.mm‘y@ N (N2 ppma O \. /o247

Flat and EAann =N




MARTIN MARIETTA AGGREGATES

MATERIALS LABORATORY

P.0. BOX 37
GARNER, NC 27529

Llolan>

Verificationd MO 97- %4

Nere SUBMITTED: 2-May-97 DATE APPROVED:
JECT NO.: ASPHALT: Citgo PG70-22
COUNTY: Lee ADDITIVE: Adhere LOF 65-00, .25%
TRACTOR: Lee Paving Company Martin Manetta L Springs #4
NT: Pea Ridge Road Martin Manetta L. Springs #5
DESIGNED BY: Sam Johnson Martin Marietta L. Spnngs #87
SEFCIFICATION: Superpave 37.5mm Mix 166* C [Martin Marietta L. Spnngs #78m
ATIONS: 8/106/169 6 inch Comp.153* C{Martin Marietta L. Spnngs Reg.Scrngs
AC SPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
TIN MARIETTA LAB NUMBER: 97A.409
ASSING L. Springs L. Springs L. Springs L. Springs L. Springs Sanford Combined
SIEVE (mm) #4 #5 #e7 #78m Req.Scrmas| Bagfines Gradation
20% 3% - 15% 11% 22% 1% 100%
2" 50 100.0 100.0 100.0 100.0 100.0 100.0 100.0
11/2" 37.5 99.0 100.0 100.0 100.0 100.0 100.0 99.8
1, 25.0 50.0 96.0 100.0 100.0 100.0 100.0 88.8
. 3/4 1N, 19.0 14.0 52.0 98.0 100.0 100.0 100.0 687.6
1/2.1n. 12.5 5.0 5.0 61.0 99.0 100.0 100.0 456
 3/8 n. 9.5 2.0 3.0 29.0 90.0 100.0 100.0 38.6
#4 4.75 1.0 2.0 5.0 23.0 99.0 100.0 ' 28.9
#8 2.36 1.0 1.0 2.0 4.0 83.0 100.0 20.5
#16 1.18 1.0 1.0 1.5 3.0 57.0 100.0 14.6
#30 0.600 1.0 1.0 1.0 2.0 40.0 100.0 10.7
i #50 0.300 1.0 1.0 1.0 1.0 27.0 100.0 A
| _#100 0.150 0.8 0.6 0.8 1.0 19.0 100.0 5.8
#200 0.075 04 04 0.6 0.5 13.0 95.0 4.2
[Sp. Gr. Bulk Dry 2.670 2.668 2.654 2.631 2.639 2.700 2.656
. Gr. Apparent 2.715 2.710 2.705 2.694 2.680 2.700 .2.702
orption, %(water) 0.50 0.60 0.70 020 0.60 100
intial AC Content: 3.53% (initial) RICE EFFECTIVE. 2.672
Rice Effective 2.657 Volumetric at N design
[PASPHALT 3.53% 4 00% 4.50% 5.00% 5.50% |% AC Absorp.
Specific Gravity i 2.393 #DIV/IQ! 2.407 #DIV/O! #01Iv/0! 0.23%
x. Specific Gravity 2.517 2.512 2.493 2.474 2.456 RAP Informauon
it Werght 149.3 #DIv/0! 150.2 #DIV/IO! #01Vv/0! % AC in RAP
% Solids Total Mix 95.1% #DIVv/0! 96.6% #DIV/O! ®DIV/O! | 0.0
Voids Total Mix 4.9% #D1V/Q! 3.4% #DIv/0! #01V/0! % AC from RAP
3& Volume of AC 8.2% #DIV/0! 10.0% #D1v/0! #DIv/ot 0.0
% Solids of Agg. Only 86.9% #DIV/01 86 6% #DIV/0! #DIVv/0! Tensde Strength
Voids of Agg. Only 13.1% #Div/Q! 13 4% #DIV/Q! #DI1V/0t
Voids Filled w/Asph 62.4% #DIV/0! 74 5% #DIV/0! #DIV/Q! % Asphalt
%DusvAC 1.18% 1.10% 087% 0.87% 079%
F AC CONTENT 3.51% 377% 427% 4 77% 5 27% %AC(Ces ) ___
gﬁat (% Gmm) 8 85.5% #DIV/IO 86 3% #DIV/0! #01v/Q! Rice Gr
desian (%Gmm) 106 95.1% #DIV/Q! 96 6% #DIV/0! #DIV/Q'  lLab Gr
Maxnmum {(%Gmm) 169+ | 96.6% #DIV/0! 98 2% #DIv/Oot | #DIV/O! Asr Voids
igned By. / YA 4 Comments: VMA
i A T = S 4 R N FAA=50 CAA=100/100 VFA_ |
lApproveg By: ) / SE=60 DusvAC
D-03-6 |Fiat ang Elong @51=0

D.o3-6



MARTIN MARIETTA AGGREGATES <
MATERIALS LABORATORY
P.O. BOX 37 eI
GARNER, NC 27529
mMD 57 49/
SUBMITTED: 29-May-97 DATE APPROVED: Q -2 ~97
‘ 'ECT NO.: @ 54900/ T ASPHALT: Citgo PG70-22
COUNTY: Lee ADDITIVE: Adhere LOF 65-00, .25%
RACTOR: Lee Paving Company Martin Manetta L. Sprngs #4
T. Pea Ridge Road Martin Marietta L. Springs #5
\DESIGNED BY: Sam Johnson Martin Marietta L. Spnngs #67
'SEECIFICATION: Superpave 37.5mm Mix 166"C [Martin Marietta L. Springs #78m
GERATIONS: 8/106/169 6 inch Comp. 153*C{Martin Marietta L. Spangs Reg.Scrngs
IAC SPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
TIN MARIETTA LAB NUMBER: 97A.409
WPASSING L. Springs L. Springs L. Springs L. Springs L. Springs Sanford Combined
SIEVE (mm) #4 #5 #67 #78m Reg.Scrngs | Bagfines Gradation
20% 31% 15% 11% 22% 1% 100%
2" 50 100.0 100.0 100.0 100.0 100.0 100.0 100.0
| 11/2" 37.5 99.0 100.0 100.0 100.0 100.0 100.0 99.8
| 1in. 25.0 50.0 96.0 100.0 100.0 100.0 100.0 88.8
| 34, 19.0 14.0 52.0 98.0 100.0 100.0 100.0 87.6
T 72m. 12.5 5.0 5.0 61.0 99.0 100.0 100.0 45.6
© Ygin. 9.5 2.0 3.0 29.0 90.0 100.0 100.0 38.6
. T#4 4.75 1.0 2.0 5.0 23.0 99.0 100.0 26.9
© T#8 2.36 1.0 1.0 2.0 4.0 83.0 100.0 20.5
| #16 1.18 1.0 1.0 1.5 3.0 57.0 100.0 14.6
[ #3%0 0.600 1.0 1.0 1.0 2.0 40.0 100.0 10.7
l #50 0.300 1.0 1.0 1.0 1.0 27.0 100.0 7.7
I ¥100 0.150 0.8 0.6 0.8 1.0 19.0 100.0 5.8
200 0.075 04 0.4 0.6 0.5 13.0 95.0 4.2
ISp. Gr. Bulk Dry 2.670 2.668 2.654 2.631 2.639 2.700 2.656
ir. Apparent 2.715 2.710 2.705 2.694 2.680 2.700 2.702
ption, %(water)- 0.50 060 070 0.90 0.6e0 100
intilal AC Content: 3.53% (initial) RICE EFFECTIVE. 2.665
Rice Effective 2.857 Volumetric at N desiqn
BRSPHALT 3.53% 3.40% | 3.90% 4.40% 4.90% |% AC Absorp.
Specific Gravity 2.393 2.355 2.376 2.383 2.3¢0 0.13%
Specific Gravity 2.517 2.529 2.510 2.491 2.473 RAP Information
Neight 149.3 147 0 148.2 148.7 1491 % AC in RAP
{% Solids Total Mix 95.1% 93.1% 94.7% 95.7% 96 6% 0.0
loma/nids Total Mix 4.9% 6.9% 5.3% 4 3% 34% % AC from RAP
L 1 Volume of AC 8.2% 7 5% 8.7% 9 9% 11 1% 0.0
|% Solids of Agg. Only 86.9% 85 7% 86.0% 85 8% 85 6% Tensile Strength
1ds of Agg. Only 13 1% 14 3% 14 0% 14 2% 14 4%
ids Filled w/Asph 62.4% 52.2% | 62 0% 69 6% | 76 7% % Asphalt
|%DustjAC 1.18% 127% | 110% 097% | 087%
! AC CONTENT 3.51% 327% | 377% 4 27% | 4 77% %AC(Des )
itlal (%Gmm) 8 85.5% 83 4% | 84 7% 85 0% | 85 8% Rice Gr
IN design (%Gmm) 106 95.1% 931% | 947% 957% | 966% {LabGr
INgnaximum _ (%Gmm) 169 96.6% 94 6% | 96 3% 97 3% | 984% |ArVods
‘*Igned By. % / : Comments’ VMA
Dwm FAA FAA=50 CAA=100/100 VFA |
Aoproved By 4 "" 1SE=60 OusvAC 0:9(,
C.Q. CXOAM W 6-2297|Fiat and E1ong @5 1=0
{ N D.o

1.7




Mix Design and JMF

South Bound

Supplemental Test Section 370960

Superpave Mix with Multigrade PG 76-22

Surface Course ~ 12.5 mm



2709 ®°

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
RALEIGH, NORTH CAROLINA 27611

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPANY TYPE MIX: ACSC, TYPE SP 12.5
SANFQORD, NC JOB MIX FORM. NO: 98-481-071 —
EFFECTIVE DATE: 9/9/98
PLANT CERTIFICATION NO: B-033 PROJECT NO:
COUNTY: LEE
AGGREGATE SOURCES AND BLEND PERCENTAGES
SUPPLIER " LOCATION/SOURCE MATERIAL BLEND (%)
MARTIN MARIETTA L. SPRINGS QUARRY #67 15.0
MARTIN MARIETTA L. SPRINGS QUARRY 78M 55.0
MARTIN MARIETTA L. SPRINGS QUARRY SCRGS, 20.0
LEE PAVING CO. RAMBEAUT PIT N.SAND 10.0
TOTAL % 100.0
JMF COMBINED GRADATION ASPHALT BINDER % 5.8
SIEVE SIZE %PASSING
50.0 mm 100 BINDER GRADE PG 76-22
37.5 mm 100 Gmm meas. (Rice) 2.447
25.0 mm 100 Gmb @ Ndes (Corrected) 2.349
190 mm 100 VTM @ Ndes (Corrected) 5.0
125 mm 94 VMA @ Ndes (Corrected) 16.0
9.5 mm 84 VFA @ Ndes (Corrected) 0.0
475 mm 43 Mix Temperature 300
2.36 mm 28 Min Compaction (% of Gmm) 92.0
118 mm 22 Non-Stnp Additive % 0.75
0.600 mm 14 Modifier % 0.0
0 300 mm 8 Nin/Ndes/Nmax 8/106/169
0 150 mm 6 PG 76-22 (ADDITL) 0.0
0.075 mm 41 % BINDER FROM RAP 0.0
TOTAL % BINDER IN MIX 5.8

ASPHALT CEMENT SUPPLIER. SUIT KOTE., MULTIGRADE

TACK COAT SUPUPLIER.

NON-STRIP ADD. SUPPLIER:

COMMENTS:

SPECS.
HP PLUS

CORRECTED COPY CORRECTION MADE ON THE BINDER GRADE

DATE JMF VOID.

APPROVED BY:
DU6E.IGRADY, JR., PE

D-6Go. |

PAVEMENT CONSTRUCTION ENGINEER



@8-24-1998 @8:19AM FROM MARTIN MARIETTA MAT'L LAB 1O 7741569 F .1
MARTIN MARIETTA AGGREGATES

MATERIALS LABORATORY 510960
P.0. BOX 37
- _ GARNER. NC 27529 ™MD 98 -4 g/
»aTE sUBMITTED: 15-Apr-98 DATE APPROVED: £L-25-98
"RIJECT NO.: ASPHALT:; Suit Kote PG76-22, Mutuy sae
ZommiTY: Lee ADDITIVE: P prys 752 AdereoSso==asn
o RACTOR: Les Paving Company Martin Marietta L. Springs #67 °
SLANT: Sanford Martin Manena L. Sprngs #78em.
aeamnNED BY. Sam Johnson Marun Marietta L. Springs Scresnings
SFiggricATION: Superpave 12.5mm Rsmbeaut Natural Sana
AYRATIONS: 8/106/169 Mix 325°F |Lee Paving Santord Bagfinas
~~ SPECIFIC GRAVITY: 1.037 Comp 300°*F
2 IN MARIETTA LAB NUMBER: 984,288
% PASSING L. Springs | L. Springs i Sorings Natural Sanford 0 Combmed
___SIEVE (mm) #67 * #78m Screenmgs Sand Bagfines ) Greaauon
- - 15% ~ 55% 19% 10% 1% 100%
2" 50 100.0 100.0 100.0 100.0 100.0 102.0
RS 375 | 100.0 100.0 100.0 100.0 100.0 100.0
1In. 25.0 100.0 100.0 100.0 100.0 100.0 102.0
— J&m. 18.0 100.0 100.0 100.0 100.0 100.0 150.0
112 . 12.5 62.0 99.0 100.0 100.0 100.0 $3.8
— _3/8n. 9.5 | 300 90.0 100.0 100.0 100.0 54 O
#4 - 4,75 5.2 23.0 99.0 ~ 100.0 100.0 43.2
T w8 2.36 1.5 20 ~83.0 99.9 100.0 28.1
#16 1.18 1.5 1.5 57.0 87.5 100.0 21.6
¥30 | 0.600 1.0 1.5 40.0 42.0 100.0 15.8
T 0.300 1.0 1.0 27.0 T13.9 100.0 8.2
- #100 | 0.150 0.8 1.0 19.0 6.1 100.0 5.9
200 0.075 0.6 0.5 13.0 27 95.0 4
iz M. Bulk Ory '2.654 2.631 - 2.639 2.574 2.700 26
50.%8r. Apparent 2.705 2.694 2.680 2.640 2.700 2.886
“szzeonan, %{water): 0.70 0.90 0.60 0.97 1.00
aujJlJAC Content: 5.05% R B ~RICE EFFECTIVE: 2671
Rice Effecuve: Volumetric st N design
%6 ASPHALT - 4.70% 5.20% 5.70% 6.20% % AC Absorp,
snr—hc Gravity 2.29% 2.322 2.348 2.337 C.5%%
jSaccnflc Gravity 2.487 2.469 2.451 2.433 |RAP intarmation
Jait Weight 143.2 144.9 146.5 145 9 % AC.r RAP:
% Solids Total Mix 82.3% 94.0% 95.8% 96.1% 0.0
% Jds Total Mix 7.7% 8.0% 4.2% 3.9% % AC Irom BAP
% S Volume of AC 9.1% 10.3% 11.6% 12.6% 00
% Solids ot Agg. Only 83.2% 83.7% 84 2% 83 4% Tensse Stength
= Wll9s of Agg. Only 16.9% 16.3% 15.8% 16.7% sow |102.4))
6 Y}ds Files w/aspn 54.3% 63.6% 73.6% 78 4% % 4
%DUSt/AC C.99% 0.88% 0.79% 0.72% 5.8%
‘FE_AC CONTENT 4.11% 4 81% 5.11% S.61% %ACDes.) ___
3 (%Gmm) 83.4% 84.9% 86.0% 86.4% _ |Aice Gr-
¥_dggn (% Gmm) 92.3% 94 0% 95.8% 96.1% Lab G¢
« maximum (% Ggim) 93.4% 95.3% 97.1% 97.4% Air Vouds _____
Jexgned By’ ;(f / ’ ] Commants; VMA-
Uy -~ —.

VFA ___ E::
s ed By: e 4 /jpm 7 ‘;)Ud‘ ‘:::\I:::mv) g

D-60-2



Mix Design and JMF

South Bound

Supplemental Test Section 370961

Superpave Mix with PG 64-22

Surface Course — 12.5 mm



L4 o algl

NORTH CAROLINA DEPARTMETN OF TRANSPRTIATON
RALEIGH, NORTH CAROLINA 27611

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPANY

SANFORD, NC

PLANT CERTIFICATION NO.: B-033

TYPE MIX: ACBC, TYPESP 12.5
JOB MIX FORM NO.: 97-442-021
EFFECTIVE DATE: 05-09-97
PROJECT NO.: 6.549001T

COUNTY: LEE-CHATHAM

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER LOCATION/SOURCE MATERIAL BLEND
MARTIN MARIETTA LEMON SPRINGS QUARRY #67 15.0
MARTIN MARIETTA LEMON SPRINGS QUARRY #78M 55.0
MARTIN MARIETTA LEMON SPRINGS QUARRY REG. SCRGS. 20.0
LEE PAVING CO. RAMBEAUT PIT N. SAND 10.0

JMF COMBINED GRADATION

SIEVE SIZE % PASSING
2" 50.0 mm
L2 573
rro25.0
34" 19.0 100
/2" 125 94
58" 95 84
No 4 475 43
8§ 236 29
16 1.i8 23

30 0600 17

50 0300 9
No. 100 0150 7
No. 200 0075 44

TOTAL 100.0%

ASPHALT CEMENT %(TOT) 5.2

GRADE PG 64-22
EST ASH
MAX. SP. GV. / 2.464
GYRATORY SP.GV: @Ng 2356~ 2.3¢ 5
VOIDS IN TOTAL MIX% 40
MIN. % COMPACTION% Gmm  92.0
MIX TEMPERATURE F 300
NON STRIP ADDITIVE % 0.25
MODIFIER % 000
GYRATIONS: N(INITIAL) 8

N(DESIGN) 106

N(MAX ) 169
VOIDS IN MIN AGG.% 14 8

VOIDS FILLED W/ASPH.% 73

ASPHALT CEMENT SUPPLIER CITGO WILMINGTON

TACK COAT SUPPLIER SPECS.

NON-STRIP ADD. SUPPLIER =~ ARR-MAZ AD-HERE L03S6500

MODIFIER SUPPLIER
COMMENTS.

DATE JMF VOID.

APPROVED BY.
J. E. GRADY, JR.
PAVEMENT CONSTRUCTION ENGR.

D-61-1



(4-14-1997 @Y:155AM  FROM  MARTIN MARIETTA MAT'L LAB 1O TTI1SES P.16
MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY :1x0ak)
P.0. BOX 37
GARNER, NC 27529
_ mo 97-44%
DAE SUBMITTED: 14-Apr-97 DATE APPROVED: S5-_9-97
PROJECT NO.: G.54900 )T ASPHALT: Citgo PGB4-22
CGRINTY: Lee ADDITIVE: Adhere 65-00, .25
ZC=TRACTOR: Lee Paving Company Martin Marietta L.Springs  #87rh
SLANT: Pea Ridge Road Martin Marietta L Springs  #78mh
JESIGNED BY: Sam Johnson Martin Marietta L. Springs  Scmgs
Sk IFICATION: Superpave 12.5mm
3 TIONS: 8/108/169 6 inch 282°'F Rambeaut Natural Sang
AC. SPECIFIC GRAVITY: 1.030 Lee Paving Sanford nes
++=TIN MARIETTA LAB NUMBER: 87A.335 Baaf'
% PASSING L. Springs L Springs L Springs 0 Natural Sanford Combined
~ SIEVE (mm) #67m #78m Serngs o Sand Bagfines ~ Gradation |
o 15% 55% 18% 10% 1% 00%
s | SO 100.0 100.0 100.0 100.0 100.0 $00.0
R 37.5 _100.0 100.0 100.0 100.0 100.0 100.0
| [tin. 25.0 100.0 100.0 100.0 100.0 100.0 00.0
~ "34in. 19.0 100.0 100.0 100.0 100.0 100.0 100.0
- _12i0n, 12.5 62.0 99.0 100.0 100.0 100.0 [93.8
~ 18 9.5 30.0 0.0 100.0 100.0 100.0 4.0
— u4 475 5.2 23.0 89.0 99.9 100.0 43.2
w8 236 | 21 4.0 83.0 99.7 100.0 29.3
T #16 1.18 1.5 3.0 57.0 94.0 100.0 3.1
#30 0.600 1.0 2.0 40.0 70.0 100 0 6.9
#50 0.300 1.0 1.0 270 22.0 100.0 9.0
100 0.150 0.8 1.0 19.0 12.0 100 0 8.5
1200 0.075 | 0.6 0.5 13.0 6.6 850 4.4
Sp. Gr. Sulk Dry 2.654 2.631 2.638 2.574 2.700 2.631
splkr. Apparent 2.705 2.694 2.680 2.640 2.700 688
:b'rptlon, %(water) 0.70 0.90 060 087 1.0 ]
-2t AC Content 5.02%  :zm(nit@hic: RICE CrrECTIVE. 667
Rice Effective "“"-55?"‘? :E,, Volumetric at N desian
s MBPHALT 2258 00% ] 4.67% 5.17% 5.67% 6.17% ]|% AC Absorp.
Specific Gravity S 0.3600Es] 2354 2.354 2.372 2.375 054%
A28 Specific Gravity I 46855 2.483 2.465 2.447 2.429 RAP Ifformation
InENeght ] 473 el 146 8 147.5 148 0 148.2 % AC In RAP
% Solids Total Mix [«£:98.6%2. 94.8% 95.9% 87.0% 97.8% 0.0
% Wgds Total Mix A% 52% 4 1% 3.0% 2.2% |%Ac from RAP
%! [Volume of AC EEA0A%EEE 9.4% 10.6% 11.8% 13.0% 0.0
% Solids of Aag. Only _Je=Bnmess]  85.3% 85.3% 85 1% 84.8% | Tensik Strenath
%' 1ds of Aag Only PR A8 14.7% 14.8% 14 8% 15 3%
% ids Filled w/Asoh "5 704%e: ] 64 6% 72.3% 79.6% ES5% ] %Asphal
%OUsUAC 375.0,.88%. 5]  108% 0.95% 0.87% 0.79%
“FamAC CONTENT _ _ lemaepgmss]  413% 463% 5.13% 563% _|%ac(es )5/
v ilfal _ (%Gmm) 8 8675 85.8% 86 5% 87.2% 87.7% _ |Rice GI:
v®gn  (%Gmm) 106 e QS6%TL]  94.8% 95.9% 97.0% 97.8% ubci
v maximum_ (%Gmm) 189 o 6 0% zs] 96 0% 97.3% 98.3% 59.1% _ |Alr Voitis®
)?ﬁned By: ) : é ﬁ B ] ~ |Comments: VMA_|
_ ,‘./a,,( > SE=46 CAA=100/100 VFA:
“~proved By: FAA=47 DustAL:O.
=70 @\'C( O eoa . 5-9%F iat and Elong=0 ?
] UV ' / D.si2 MLR-10/S7)




Mix Design and JMF

South Bound

Supplemental Test Section 370962

Superpave Mix with SBR Modified PG 76-22

Surface Course — 12.5 mm



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
RALEIGH, NORTH CAROLINA 27611

Lee Paving Company

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

TYPE MIX:

27296

-
o

ACSC, TYPE SP 125

JOB MIX FORM. NO: 98-468021 —

Sanford, NC
EFFECTIVE DATE:  8/4/98
LANT CERTIFICATION NO: PROJECT NO: N/A
COUNTY: Lee
AGGREGATE SOURCES AND BLEND PERCENTAGES
SUPPLIER LOCATION/SQURCE MATERIAL BLEND (%}
wlartin Marietta L. Springs Quarry #67 15.0
Martin Marietta L. Springs Quarry #78M 55.0
viartin Marietta L. Springs Quarry Scrgs. 20.0
_ee Paving Co. Rambeaut Pit N.Sand 10.0
TOTAL % 100.0

IMF COMBINED GRADATION ASPHALT BINDER % 5.8
5IEVE SIZE %PASSING
50.0 mm 100 BINDER GRADE PG76-22
7.5 mm 100 Gmm meas. (Rice) 2436
25.0 mm 100 Gmb @ Ndes (Corrected) 2.388
19.0 mm 100 VTM @ Ndes (Corrected) 4.0
12.5 mm 94 VMA @ Ndes (Corrected) 16.3
}5mm 84 VFA @ Ndes (Corrected) 75.0
475mm 43 Mix Temperature 300
2.36 mm 28 Min Compaction (% of Gmm) 92.0
.18 mm 22 Non-Strip Additive % 0.25
).600 mm 14 Modifier % 0.0
0.300 mm 8 Nim/Ndes/Nmax 8/106/169
).150 mm 6 PG76-22 (ADDIT'L) 5.8
) 075 mm 4.1 % BINDER FROM RAP 0.0

TOTAL % BINDER IN MIX 5.8

ASPHALT CEMENT SUPPLIER. Citgo (See Comments)

TACK COAT SUPUPLIER:
NON-STRIP ADD. SUPPLIER:
OMMENTS

ARR-MAZ Adhere 65-00
PG76-22 made from CitgoPG64-22 w/3% Rub-R-Road Co-Polymer

DATE JMF VOID:

APPROVED BY:
J. E. GRADY, JR., PE

PAVEMENT CONSTRUCTION ENGINEER

D-62-1



MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY

P.0. BOX 37

GARNER, NC 27529

JeoQalsz

MDG8- 46¢

ATE SUBMITTED 17-Apr-98 DATE APPROVED. '7- 2= Q
IPROJECT NO . ASPHALT. See Comments
INTY Lee ADDITIVE: Adhere 65-00, .25%
ITRACTOR. Lee Paving Company Marun Marietta L. Springs #67 *
PLANT Sanford Martin Marietta L. Springs #78m
DESIGNED BY- Sam Johnson Marun Marnetta L. Springs Screenir ~-.
CIFICATION Superpave 12.5mm Rambeaut Natural Sand
«lATIONS. 8/106/169 Mix 325°F |Lee Paving Sanford Bagfines
AC SPECIFIC GRAVITY: 1.039 Comp 300°F
" RTIN MARIETTA LAB NUMBER: 98A.285
PASSING L. Spnngs L. Spangs L. Spnngs Natural Sanford 0 Comtanect
SIEVE {mm) #67 * #78m Screenings Sand Bagfines 0 Gragatan
15% 55% 19% 10% 1% 1064
2" 50 100.0 100.0 100.0 100.0 100.0 100 8
11/2° 37.5 100.0 100.0 100.0 100.0 100.0 1000
11n. 25.0 100.0 100.0 100.0 100.0 100.0 e e
3/41n 19.0 100.0 100.0 100.0 100.0 100.0 106 8
1:2.n 12.5 62.0 99.0 100.0 100.0 100.0 9z &
3/81n 98 30.0 90.0 100.0 100.0 100.0 86 0
#4 475 5.2 23.0 299 0 100.0 100.0 37
#8 2.36 1.5 2.0 830 99 8 100.0 28 -
#16 1.18 1.5 1.5 57.0 87.5 100.0 2186
#30 0 600 1.0 15 400 42.0 100.0 13 &
#50 0.300 1.0 1.0 27.0 13.9 100.0 8.2
#100 0.150 0.8 1.0 19.0 6.1 100.0 5.9
#7200 0075 0.6 0.5 13.0 2.7 95.0 .
. Gr. Bulk Dry 2.654 2.631 2.639 2.574 2.700 2.631
Gr. Apparent 2.705 2.694 2.680 2.640 2.700 2.628
Absorption, %{water) 0.70 0.90 0.60 0.97 1.00
3l AC Content: 5.05% ’ T RICE EFFECTIVE: ‘ 2,658
Rice Effecuve: Yolumetnc at N design
% ASPHALT 470% 5.20% 5.70% 6.20% % AC Azsorp.
~ ecific Grawity 2.301 2.321 2.334 2.345 0.37%
1Xx Specific Gravity 2.475 2.457 2.438% 2.422 RAP Intore.asion
1t Weight 143 6 144 8 145.6 146 4 % ACInNELS
% Solias Total Mix 93.0% 94 5% 95.7% 96.8% 0%
[Voias Total Mix 7 0% 5.5% 4 3% 3.2% % AC lrge RAP
3y Volume ot AC 9.6% 10.8% 12.0% 13.2% 0.0
% Solas ot Agg Only 83.4% 83.7% 83.7% 83.7% Iensie Seceauin
2ids ot Agg Only 16.6% 16.4% 16.3% 16.4% 91.8
oids Filied wrAsph 57.8% 66.1% 73.6% 80.7% % Asohatt
%Dust’/AC 0.84% 0.84% 0.76% 0.70% 5.8%
EEF AC CONTENT 4 33% 4 83% 5.33% 5.83%  |%ACIDes: 5.8
| nual (% GmmI 8 84 1% 85.1% 86.1% 87.1%  [RiceGri_____
—Jesign (% Gmm) 106 93.0% 94 5% 95.7% 96.8%  JLabGr.____
N maximum (%Gmm) 169 A 94.2% 95.8% 897.0% 98.1% Aw Vouds
signea By Comments: VMA
%;;L %\ . Citgo PG64-22 w/ 3% rub r road R504 VFA
Approved By / . to make Random Co-Polymer PG76-22 Dust/AC.Q.__
Q . A . QQ@@G/&&/ QA . MLR.10 (397
[y J

D-62-2




Mix Design and JMF

South Bound

Supplemental Test Section 370963

NC DOT Standard Mix with AC-20

HDS - Surface Course



2704b3

NORTH CARCLINA DEPARTMENT OF TRANSPCRTATION
RALEIGHy NORTH CAROLINA 27611

HOT MIX ASPHALT JCB MIX FORMULA

LEE PAVING COMPANY TYPE MIX: BCSCy TYPE HD
SANFORDy NC JOB MIX FORM NQ32 97-29é—022
EFFECTIVE DATE: 11-10-97
PLANT CERTIFICATION NO2 B =033 PROJECT NG:2
COUNTY:

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER LOCATION/SJURCE MATERIAL BLEND (%)
MARTIN MARRIETTA LEMON SPRINGS QUARRY 76-M 470
MARTIN MARRIETTA LEMON SPRINGS QUARRY SCRGSe. 330
LEE PAVING COMPANY RAMBEAUT PITT SAND 200

TOTAL 100.02

JMF COMBINED GRADATION ASPHALT CEMENT Z(TCT) 5.0
SIEVE SIZE 2 PASSING
GRADE PGo64-22
2" EST ASH
11/2" MAXe SPe GVe 20454
1" LABORATORY SPe GVe 20331
374" 100 VOIDS IN TOTAL MIX 2 5.0
i/z27 93 MINe X COMPACTION 95.0
3/8" 95 MIX TEMPERATURE Fe 300
NG 4 65 FLOW (0«01 IN.) 10
8 50 STABILITY (LBSe) 3000
16 37 NON STRIP ADDITIVE X 0e25
40 16 MODIFIER % 0.00
80 10
NOe 200 58
ASPHALT CEMENT SUPPLIER: CITGO WILMINGTON
TACK COAT SUPPLIER : SPECS.
NON-STRIP ADDe SUPPLIER: ARR-MAZ AD-HERE LOS-6500
MODIFIER SUPPLIER :

COMMENTS: CHANGE MADE TO THE NOe. 8 SIEVE.

DATE JMF vQID:

D-63-1 APPROVED BY:
JeEe GRADYy JRe



REVISED 11/8/98

&

C

N.C. DOT Materiais and Test Unit
Asphait Design Laboratory

Raleigh NC

2ealb

REPORT ON MiX DESIGN OF ASPHALT MIXTURE

North Carolina Departiment Of Transportation

wos §7.242

" |DATE SAMPLED. DATE APPROVED. 1'35 -GS 7
PROJECT NO.: ASPHALT. Citgo Wilmington AC-20
COUNTY" ADDITIVE. ARR-MAZ Ad-Herel.OS-6500 (.25 %)
CONTRACTOR: Lee Paving Co. Martin Manetta Lemon Spnngs 78-M Stone
PLANT LOC.. Sanford, N.C. Martin Manetta Lemon Spnngs Regular Scrgs.
PLANT CERT. # B8-033 Lee Paving Co. Rambeaut Natural Sand
DESIGNED BY: John Bonardi
SPECIFICATION: HDS
MARSHALL: 285 °F 4inch 75 Blows
[AC SPECIFIC GRAVITY: 1030
GRADATION OF MATERIALS USED
MATERIAL 78M Scros. Sand |-S8aheuse RAP BLEND Spec.
PERCENT 470 |333&0 20.0 40— 0.0 Range_J
2" 100.0 100.0 100.0 100.0 100 100
112" 100.0 100.0 100.0 100.0 100 100
1" 100.0 100.0 100.0 100.0 100 100
3/4" 100.0 100.0 100.0 100.0 100 100
120 100.0 100.0 100.0 100.0 100 98-100
{38 940 100.0 100.0 100.0 97 80-100 |
74 25.0 1000 100.0 100.0 65 57-78 |
n8 3.0 750 100.0 100 0 46 38-62
#16 10 53.0 910 100.0 37 27-48
#40 10 28.0 30.0 100.0 16 14-35
#80 1.0 18.0 12.0 100.0 10 7-18
#200 04 119 5.0 95.0 |5 85— 4.0-6.0
ELUT LOSS 50 10 0.040
AGG BSG 2.616 26832 2.625 2.700 2 624
L EFF SG. 2.647
FORMULATIONS
MIX #1 MIX #2 MIX #3 MIX #4 MIX #5 |% RAP / % Virgin 0/100
% ASPHALT (TOTAL) 45 50 5.5 6.0 6.5 % AC in RAP
STABILITY-lbs 2919 2772 3189 3576 3498 |% AC from RAP 0.0
FLOW-1/100 in. 9.3 10.3 13.0 11.5 122 |% AC Absorption 0.34
UNIT WEIGHT-lbs./cu.ft 144 6 145.5 147 4 148 8 148.5 |% ASH:
LAB SP GR (Marshall) 2.318 2.331 2.362 2.385 2.380 |TSR % Retained 91.1
MAX. SP GR (Rice) 2472 2.454 2437 2419 2402 \|lgntion Fum Calibr
% VOIDS-TOTAL MIX (VTM) 62 50 31 14 09 % AC (Optimum) 5.0
% SOLIDS-TOTAL MIX 938 95.0 96.9 98 6 99.1 Rice Specific Gravity =< ﬂ
% EFFECTIVE AC CONTENT 418 4 68 518 568 6 18 jLab Specific Gravity' 233/
% BY VOLUME OF AC (EFF) 94 106 119 13.2 14 3 jPercent Air Voids S.0
% SOLIDS-AGGREGATE 84 4 84 4 850 854 848 JPercent VMA" /5.2~
% VOIDS-AGG (VMA) 156 156 149 146 15.2 Percent VFA 70 ‘
% VOIDS FILLED W/AC (VFA) 603 67 9 799 90 4 94 1 Stabiiity: Zono |
SOMMENTS Flow- /0 1
DUST/ACRato 2B /.2
| John Bonardi M T M L - % AC from RAP — 1
- ve pum—
IAPPROVAL. f, /4 l C’g%&“@ @32 F-32-97 |%AcApDED.
4




Mix Design and JMF

South Bound

Supplemental Test Section 370964

Superpave Mix with SBS Modified PG 76-22

Surface Course — 12.5 mm



=769
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
RALEIGH, NORTH CAROLINA 27611

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

Lee Paving Company TYPE MIX: ACSC, TYPE SP 125 .
- TN
Sanford, NC JOB MIX FORM. NO: 9@921
EFFECTIVE DATE:  8/4/98
PLANT CERTIFICATION NO: B-033 PROJECT NO: N/A
COUNTY: Lee

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER LOCATION/SQURCE MATERIAL BLEND (%)
Martin Marietta L. Springs Quarry #67 15.0
Martin Marietta L. Springs Quarry #78M 55.0
Martin Marietta L. Springs Quarry Scrgs. 20.0
Lee Paving Co. Rambeaut Pit N.Sand 10.0

e 1
TOTAL % 100.0

JMF COMBINED GRADATION ASPHALT BINDER % 5.8
SIEVE SIZE %PASSING
50.0 mm 100 BINDER GRADE PG76-22
37.5mm 100 Gmm meas. (Rice) 2.436
25.0 mm 100 Gmb @ Ndes (Corrected) 2.388
19.0 mm 100 VTM @ Ndes (Corrected) 40
12.5 mm 94 VMA @ Ndes (Corrected) 16.3
35 mm 84 VFA @ Ndes (Corrected) 75.0
475 mm 43 Mix Temperature 300
2.36 mm 28 Min Compaction (% of Gmm) 92.0
118 mm 22 Non-Strip Additive % 0.25
0.600 mm 14 Modifier % 0.0
0.300 mm 8 Nini/Ndes/Nmax 8/106/169
0.150 mm 6 PG76-22 (ADDIT'L) 5.8
0075 mm 41 % BINDER FROM RAP 0.0
TOTAL % BINDER IN MIX 58

ASPHALT CEMENT SUPPLIER Koch

TACK COAT SUPUPLIER Specs
NON-STRIP ADD SUPPLIER ARR-MAZ Adhere 65-00
COMMENTS

DATE JMF VOID.

APPROVED BY
J. E. GRADY, JR,, PE
PAVEMENT CONSTRUCTION ENGINEER

D-64-1



@5-@7-1998 @7:33Am FROM MARTIN MARIETTA MAT'L LAB

TO 7741563  F.
MARTIN MARIETTA AGGREGATES
MATERIALS LABORATORY =eTh =
P.0. BOX 37
_ B GARNER, NC 27529 ) MO G8- 469
~TI®SUBMITTED: 6-May-98 DATE APPROVED: - 2\-6 48
JJECT NO.: ASPHALT: Koch PG76-22
ol Loe ADDITIVE: Adhere 65-00, .25%
v ACTOR: Lee Paving Company Marun Marietta L. Springs  #67 =
Sanford Martin Marietta L. Springs #78m
Sam Johnson Martun Marnetta L. Springs Screenings
Superpave 12.5mm Rembeaut Natural Sand
yRATIONS: 8/106/169 Mix 310°F |Lee Paving Sanford Bagfines
> SPECIFIC GRAVITY: 1.037 Comp 300°F
anl MARIETTA LAB NUMBER: 98A.287 B -
~ PRSSING L. Springs L. Sphngs L. Springs Natural Santord 0 Combined
SIEVE {mm) #67 * __#78m Screemings |  Sand ~ Bagfines 0 Gradation
- 15% | 55% 19%  10% 1% i 160%

. 50 10006 | 1000 | 1000 ~ 100.0 100.0 100 O
vz ] 375 | 1006 | 1000 1000 | 100.0 100.0 100.0
‘gan. | 250 | w00 [ 1000 100.0 100.0 100.0 ] 100.0

. 19.0 100.0 100.0 100.0 ~ 100.0 100.0 107.0

M2 n 12.5 62.0 ~ 99.0 100.0 100.0 | 100.0 93.8
3/8In 8.8 300 90.0 100.0 - 100.0 100.0 840
T e | 475 | 8.2 23.0 39.0 [ 1000 100.0 43.2
8 2.36 15 2.0 83.0 98.9 100.0 2€1
BEAL) 1.18 15 [ 185 570 ~ 875 100.0 ] 21.6
30 | 0800 | 10 1.5 30.0 420 100.0 13.8
S0 | 0300 10 1.0 27.0 13.9 100.0 ) e.2
~#oo | oaso | o8 | 10 | 18.0 8.1 10,0 | 5.9
#200 ] co7s | 06 ] o5 | 13.0 2.7 95.0 | 4
j [ﬁﬁlk Dry 2.854 2.631 2.639 2.574 2.700 2.3

) Apparent 2.70% 2.694 2.680 2.640 2.700 2.688
=727 27 9%(water) 0.70 0.s0 0.60 Q.97 1.00
= Content: 5.05%  fReRETE RICE EFFECTIVE: 2.657

Rice Effectve: } Volumetne at N desian
ASPHALT 4.70% 5.20% 5.70% 6.20% |% AC Absorp.
224~ Grawity . 2.287 2.378 2.333 2.346 0.38%
ecitic Gravity 2.475 2.457 2.439 2.422 RAP Intormstion

- weiant 7' 182.7 144 7 145.6 146.4 % AC in RAP:
Solids Total Mix 92.4% 94.4% 95.7% 96.9% 0.0
Vol Total Mix ~76% “5.86% 43% 3.10%  |%ACfomRAP
by mablume ot AC 3.5% 10.8% 12.0% 13.2% 0.0
Solids of Agg. Only 82.9% 83.6% | 83.7% 83.7% Tanads Streaqth
Vol of Agg Only _ 17.1% 16.5% | 16.4% 16.6% 84.7%
Vol Filled w/Asph 55.8% 66.7% 73.4% 80.8% A
wsWAC 0.94% 0.84% 0.76% 0.70% 5.8%

AC CONTENT 4.32% 482% | 5.32% 5.82% _ |%ACIDes\ e |
nt. (%Gmm) 8 83.3% 84.7% 85.7% 86 8%  IRiceGr._____
- (%Gmm) 106 92.4% 94.4% 95.7% 96.9%  JLabGr.
nexvmium (% Gmm) . 189, 93.6% 95.7% 97.0% 98.2% A Voxts:_____

sm= By: Comments: VMA-

D )éﬂ- LS ~—— | Bl & ﬂ/,mw vFa:

- By: < Dust/AC. E. 575
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Mix Design and JMF

South Bound

Supplemental Test Section 370965

Superpave Mix with PG 70-22

Surface Course — 12.5 mm



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

RALEIGH, NORTH CAROLINA 27611

B Y

SUPERPAVE HOT MIX ASPHALT JOB MIX FORMULA

LEE PAVING COMPNAY

SANFORD, NC

PLANT CERTIFICATION NO.:

TYPE MIX:

ACSC, TYPE SP 12.5

JOB MIX FORM NO.: 97-493-021 —

EFFECTIVE DATE:

B-033 PROJECT NO.:

06-05-97

6.549001T

COUNTY: LEE-CHATHAM

AGGREGATE SOURCES AND BLEND PERCENTAGES

SUPPLIER

MARTIN MARIETTA
MARTIN MARIETTA
MARTIN MARIETTA
LEE PAVING CO.

JMF COMBINED GRADATION

SIEVE SIZE % PASSING
2" (50.0 mm) 100
11/2" (37.5 mm) 100
i (25.0 mm) 100
3/4" (19.0 mm) 100
1/2" (12.5 mm) 94
3/8" (9.5 mm) 84
No. 4 (4.75 mm) 43
No. 8 (2.36 mm) 29
No. 16 (1.18 mm) 23
No. 30 (0.600 mm) 17
No. 50 (0.300 mm) 9
No. 100 (0.150 mm) 7
No. 200 (0.075 mm) 4.4

ASPHALT CEMENT SUPPLIER:
TACK COAT SUPPLIER

NON-STRIP ADD. SUPPLIER:
COMMENTS :

DATE JMF VOID:

"CORRECTED COPY"

LOCATION/SOURCE MATERIAL
LEMON SPRINGS QUARRY #67TM
LEMON SPRINGS QUARRY #78M

LEMON SPRINGS QUARRY SCRGS.
RAMBEAUT

N.SAND

TOTAL
*ASPHALT BINDER % (TOT)

GRADE

MAX SP. GR.

GYRATORY SP. GR.: Gm(@Nd
VOIDS IN TOTAL MIX %
VOIDS IN MIN. AGG. %
VOIDS FILED W/ASPE %
MIN. % COMPACTION % Gmm
MIX TEMPERATURE F.
NON-STRIP ADDITIVE %
MODIFIER %

Nini/Ndes/Nrmax

CITGO WIIMINGTON

SEACO, COLUMBIA, SC CRS-1

ARR~MAZ AD-HERE LOF 65-00

Correction on MAX SP. GR.
APPROVED BY:

J. E. GRADY, JR.

BLEND %

15.0
55.0
20.0
10.0

100.0%
5.1

PG 70-22
2.468
2.369
4.0

14.8

72

92.0
315

0.25
0.00
8/106/169

PAVEMENT CONSTRUCTION ENGR.

D-65-1
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MARTIN MARIETTA AGGREGATES -2
MATERIALS LABORATORY
P.0. BOX 37 30963
GARNER, NC 27529
moqT7- %93
SUBMITTED: 29-May-97 DATE APPROVED: 6-2-G67
- ~wuECT NO.: ASPHALT: Citgo PG70-22
{COUNTY: Lee ADDITIVE: Adhere 65-00, .25%
'Cl NTRACTOR: Lee Paving Company Martin Marietta L. Spnngs #67m.
PL .NT: Pea Ridge Road Martin Manetta L. Spnngs  #78m.
;DESIGNED BY: Sam Johnson Martin Marietta L. Spnngs Scmss
'S CIFICATION: Superpave 12.5mm Mix 166"C
;GrRATlONS: 8/106/169 6 inch Comp. 153*C{Rambeaut Natural Sane
CEEPECIFIC GRAVITY: 1.030 Lee Paving Sanford Bagfines
‘M RTIN MARIETTA LAB NUMBER: 97A.411
! ASSING L. Springs L. Springs L. Springs 0 Naturai Sanford Comvined
\ SIEVE (mm) #67m #78m scrngs 0 Sand Bagfines Graaation
i 15% 55% 19% . 10% 1% 100%
2 50 100.0 100.0 100.0 100.0 100.0 10 0
ot 37.5 100.0 100.0 100.0 100.0 1000 100 0
. 1. 25.0 100.0 100.0 100.0 100.0 100.0 100.0
~ Vam. 19.0 100.0 100.0 100.0 100.0 1000 1200
T2, 12.5 62.0 99.0 100.0 100.0 100.0 23 8
~ U8, 9.5 30.0 90.0 100.0 100.0 100.0 84 0
R 4.75 52 23.0 99.0 99.9 100.0 3.2
— T#8 2.36 2.1 40 83.0 99.7 100.0 233
#16 1.18 1.5 3.0 57.0 94 0 100.0 23.1
T %30 0 600 1.0 2.0 40 0 70.0 100 0 16.9
. #50 0.300 1.0 1.0 21.0 22.0 100.0 0.0
£100 0.150 0.8 1.0 19.0 12.0 100.0 65
T %200 0075 0.6 0.5 13.0 6.6 95.0 y
So. Gr Bulk Dry 2.654 2.631 2.639 2.574 2.700 2631
'SAGF Apparent 2.705 2.694 2.680 2.640 2.700 2658
'ABSorption, %(water)® 0.70 0.90 060 0.97 10
inual AC Content; 5.02% (initial) RICE EFFECTIVE. 2667
Rice Effective 2.664 Volumetric at N desian
% ASPHALT 5.02% 467% 5.17% 5.67% 617% }% AC Ausorp.
Seecific Gravity 2.360 2.354 2.364 2.372 2.375 0 54%
M . Specific Gravity 2.468 2.483 2.465 2.447 2.429 RAP intarmation
‘UM Weight 147.3 146.9 147 5 148 0 1482 |%AC - RAP
% Solids Total Mix 95.6% 94 8% 95.9% 97 0% 97 8% 00
jzl_so:ds Total Mix 4.4% 52% 4 1% 30% 2.2% % AC #am RAP
% vy Volume of AC 10.4% 94% 10.6% 11 8% 13.0% c0
%=a0hds of Agg. Only 85.3% 85.3% 85.3% 85 1% 84 8% Tensde Strenqth
Ermds of Agg. Only 14 8% 14 7% 14 8% 14 9% 15 3%
% voids Filled w/Asph 70.4% 64 6% 72.3% 79 6% 85.5% % Asphalt
%DuSUAC 0.98% 1 08% 0.96% 087% 0.79%
£ | AC CONTENT 4.52% 413% 4 63% 513% 563%  |%ACIOe ) S,/
‘Nwhial (%Gmm) 8 86.7% 85 8% 86.5% 87.2% 87 7% |Rice G
N design (%Gmm) 106 95.6% 94 8% 95.9% 97 0% 97 8%  (LabGr
N aximum  (%Gmm) 169 96.9% 96.0% 97.3% 98 3% 99.1% |Arvoeas ____
Dev gned By / _ Comments: VMA:
Zéﬂ( A /Mh N D-65-2 SE=46 CAA=100/100 vFA______ |
ved By DTt AA=47 DusvACQ+ 74

. Copoe 2\, . 6247

Flat and g_lggo_.fo




APPENDIX E

Project Deviation Report
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LTPP SPS Project Deviation Report State Code 27

Project Summary Sheet Project Code 09 00 ]
Project Classification Information

SPS Experiment Number: 9 A State or Province: NC

LTPP Region: ® North Atlantic (O North Central (O Southern (J Western

Climate Zone: O Dry-Freeze (J Dry-No Freeze O Wet-Freeze ™ Wet-No Freeze

Subgrade Classification: Fine Grain (J Coarse Grain [ Active (SPS-8 Only)

Project Experiment Classificauon Designation (SPS 1, 2 and 8):

Construction Start Date: ™MAY {4, 1997 |Conswuction End Date:  Jucr 12,1997

FHWA Incentive Funds Provided to Agency for this Project: O Yes ® No

Deviation Summary
Site Location Deviations: ® No Deviations O Minor Deviations [J Significant Deviations
Construction Deviations: O No Deviations & Minor Deviations (J Sigruficant Deviations

Data Collection and Processing Status Summary

Inventory Data (SPS 5.6.7,9): O Complete Submission O Incomplete ¥ Data Not Available

Matenals Data: O All Scheduled Samples Obtained and Tested & Incomplete/No Test Data

Construction Darta: O All Required Data Obtained (@ Incomplete/Missing Data Elements

Histoncal Traffic Data: O All Required Historical Estumates Submurted (SPS 5,6,7,9)
O Required Estimates Not Submutted NA

Traffic Momtoring Equipment: ® WIM Instailed On-Site [0 AVC Installed On-Site

O ATR Installed On-Site (3 No Equipment Installed
Traffic Monitoring: ® Preferred O Continuous O Minimum J Below Minimum O Site Related

Traffic Monitoring Data: & Monitoring Data Submutted O No Monitoring Data Submirted

FWD Measurements: (" Preconstruction Tests Performed (O Construction Tests Performed
&4 Post-construction Tests Performed

Profile Measurements: @ Preconstruction Tests Performed Post-construction Tests Performed

Distress Measurements: [ Preconstruction Tests Performed (R Post-construction Tests Performed

Maint. & Rehab. Data: O Complete Submission (J Incomplete M Data Not Available

Fricuon Data: Egomplete Submission O Incomplete & Data Not Available
- - Report Status

Matenals Samipling and Test Plan: O Document Prepared Final Submutted to FHWA

Construction Regort: O Document Prepared & Final Submirtted to FHWA

LAWS: (SPS 1,2, & 8) O AWS Installed O AWS Installation Report Submitted to FHWA

Page | of 5 Preparer gASé & A’BL&KHA‘PBQ Date 6 / 30/2000

TT™TEC / LTPP- NARO



I
[ LTPP SPS Project Deviation Report State Code

| Site Location Guidelines Deviations Project Code

lo
|-
|0 fw
lo[J

——

8 Comments Pertain to All Test Sections on Project
O Comments Pertain Only to Section(s): (Specify)

Site Location Guideline Deviation Comments

N O )e?V/A'T.IONS

Page 23 of 5 Preparer Basce AR w k e TR Date 6/30/2«077"7
ST TEc / ¢ TPP - NARO o



] LTPP SPS Project Deviation Report  State Code 3
] 09 o

| Construction Guldelmes Deviations Project Code

® Comments Pertain to All Test Sections on Project
® Comments Pertain Only to Section(s): (Specify) 279502 omd 370903

«(014

Construction Guidelines Deviation Comments

NC DOT selechd PG 70-22 aS’thl'f binder /{OL&
fns beod off Pb 53-22

ollernale Swperpave mix
_((Sechion 370903) .

o RBelk HMAC S ples ﬂor He QC tfests ere
dekenw ot Hre wid- pom’r rﬁ 2ot Yest Sechom
'S Jeod K ot A ,e_g-‘NJ A'slomce [oce Fons

w W H’,J Jegt S‘edﬂw;-

e Qi po i On te e loose owd Suv@mce_
S ecis a-v\s 370902  oud ’s-mq i
WAL WM qQ/w

L M-

CIwvses d—g
\Y]
wiev e C\CE\A'\KV\’L el Yo

C’ﬁm\fﬁc‘\ﬂ\&'\a /\g—%w; vre mants

- e Fr  Wais ora\ec’L R Swperpave o\v\m-)ﬂyr%
Q&m?oct&—\« &Hfod at & a’(r»-n\ (,SALr a-'ﬁ
219w MN\iow  owd MO\VCY‘K‘}Q O’fs»m \«\\RL

o' \-:egg)xm-\—wre . R;g;\e\m 29°¢c Sl\g-blo{

bowe Vean  Nine 28 Niee = 96 oud Noayo2 (S

NC \Mis\-«ke.n\\« ws ad N;-\=8LNAHZ/06 ound

Nomox = 169 N‘mc\f\ ove sed Rd* e §O;~32 Yo-noye,

ch\ oLs_nn. CSALs bt 5’“‘ o«m O\Vemju& Hos {3m

LLQLL oy JOmroo,rg\.ﬁve q% 39_ 4o’ C

E-3

Page S of 4§ Preparer Basel Abukioter
CrenTEC / L TPP. NARO

Date & / 3‘0/20-00




M
]LTPP SPS Project Deviation Report State Code 3

Data Collection and Project Code 2990
Materials Sampling and Testing Deviations

__—___—________,—————————'—__
h B4 Comments Pertain to All Test Sections on Project

] Comments Pertain Only to Section(s): (Specify)

101

Data Collection & Material Sampling and Testing Deviation Comments

. ?ro%\\e. Todex 1)es ot Obleined. Ne DOT
OQOIS \NQ‘\' \lee a. Pj. fc.%c-vc‘/w%‘)' Wov- A

Ero%\loz\lrc.?\«.

l @ N O Qru‘c‘Hva JOJA% 'S os\)aulalole ﬂar
. NV ) v
i < vpm,\l, ect .

l I —
E-4

Page 4 of g Preparer @ASc‘L Arok i =R Date 6/30’/2000
STRNTEC | L TPP-NARDO




LTPP SPS Project Deviation Report

State Code
Other Deviations

Project Code

l @ Comments Pertain to All Test Sections on Project

0 Comments Pertain Only to Section(s): (Specify)

Other Deviation Comments ) _
NO OTHER  DNEVIATIONS

—— ——————

E-5

Page S of 5 Preparer (rsce PBuUk A TR Date 6/‘? o/;;_a-a-o




APPENDIX F

Photographs
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Photo 1 - North Bound - Shoulder probe with NC DOT drilling equipment

Photo 2 — North Bound - Backhoe for test pit to obtain subgrade samples and perform density

F-1

' testing.
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Photo 8 - NC DOT inspector recording truck mix temperature

F-4



Photo 10 - Bulk sampling of asphalt concrete base mix from the paver hopper on the roadway

F-5
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Photo 11 - Bulk sampling of asphalt concrete binder mix from the paver hopper on the roadway

Photo 12 - Bulk sampling of asphalt concrete surface mix from the paver hopper on the roadway to the
cooler box for temperature preservation for the gyratory compaction

F-6



Photo 13 — Placing the bulk samples of asphalt concrete surface mix from the paver hopper on the
roadway to the cooler box for temperature preservation for the gyratory compaction

Photo 14 — Gyratory compaction of the hot mix bulk asphalt concrete samples

F-7
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Photo 15 - Caterpillar Vibratory Compactor

Photo 16 - Hypac Vibratory Compactor.

F-8



Photo 18 - Measuring air temperature during paving

F-9




Photo 19 - Tack coat applied to first lift on the south bound lanes

Photo 20 - Steam from hot mix paving at section 370964 in the south bound

F-10



Photo 21 - Checking nominal thickness behind paver on the south bound lanes
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Photo 22 — Obtaining hot mix samples at mid point of the test section




Photo 23 - NC DOT staff checking density with the nuclear gauge to establish rolling pattern

Photo 24 — Textures of the coarse 12.5 mm superpave mix and the NC DOT standard mix




Photo 25 - SBR drums with dispensing devices to the pug mill, used for section 370962 in the south

bound lanes

Photo 26 - Obtaining an AC sample from the plant
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Photo 27 - Lee Paving Asphalt Plant

Photo 28 - WIM with solar system and recorder at station 17+00, close to section 370965 in the south
bound lanes



